A Scranton Gillette Publication D F C £ M B E Q 1 Q 5 9 


WATER & SEWAGE 
WORKS 


WATER SUPPLY SEWAGE DISPOSAL 


Denver's Facilities 
Pace Rapid 
Expansion 





& LANDMARKS OF MUEMCIPAL PROGRESS... 
Modern Water Storage Tanks built by 
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ORNAMENTAL STANDPIPE 
No limit to capacity 
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SPHEROIDAL—Standard sizes: 200,000 to 3,000,000 gals. 
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OFFICES ANO SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 








GM I VALULLLA 
Heavy Backfill 


EEP excavations, with their extra 
D backfill loads, require the best 
pipe money can buy. In one of Los 
Angeles’ largest sewer projects*, where 
these conditions were the rule rather 
than the exception, more than 7 miles 
of Clay Pipe in 15 through 27 inch 
diameters went into the line. Vitrified 
Clay Pipe was specified exclusively be- 
cause it is the only pipe that does not 
rust, rot, corrode, or disintegrate. Chem- 
ically-inert, it is the only pipe never 
affected by the corrosive action of 
household or industrial wastes. Even 
after years and years under the ground, 
it retains its original supporting 
strength . . . never crumbles or 
deteriorates. 

When your community plans sewer 
improvements, invest in the long-term 
benefits of Vitrified Clay Pipe. It is 
supplied in Extra Strength as well as 
Standard to meet every installation 
requirement . . . with new research- 
developed, factory-made, compression 
joints. Clay Pipe is backed by an ex- 
clusive, industry-wide guarantee .. . 
your assurance that it never wears out. 





*The Havenhurst Interceptor Project 
City Engineer: Lyall A. Pardee 
Chief of Sewer Design Division: E. G. Studley 


Contractors: J. S. Barrett of Santa Ana, Calif. 
Misetich Bros. of Los Angeles, Calif. 
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NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820 N Street, N. W., Washington 6, D.C. 
311 High Long Bidg., 5 E. Long St., Coleambas 15, Obie + 445 Ninth St, San Francisce 3, California » Bax 172, Barrington. illinois + 1401 Peachtree St, N.E., Atlanta 9, Georgia 
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ELECTRICALLY CONTROLLED CHLORINATION SYSTEMS 


The commands are electric. The operation is 
automatic. Engineered by F & P .. . chlorination 
goes modern. 

Regulate chlorine feed rate precisely, automatic- 
ally with electrical signals from program controllers, 
multiple and step rate controllers, automatic pro- 


portioning controllers, remote controllers, magnetic 
flowmeters, and residual analyzers. Don’t invest in 
any chlorination system until you check out F & P 
Electrically Controlled Chlorination Systems. 
Fischer & Porter Company, 229 Fischer Road, 
Hatboro, Pennsylvania. 


-— > FISCHER & PORTER COMPANY eseINSTRUMENTATION AND CHLORINATION 


These MANUFACTURING AFFILIATES carry Fischer & Porter engineering designs to the far corners of the earth: FISCHER & PORTER LTD., WORKINGTON, CUMBERLAND, ENGLAND e FISCHER & PORTER G.m.b.H., GROSS- 
ELLERSHAUSEN, BE! GOTTINGEN, GERMANY © FISCHER & PORTER N.V., KOMEETWEG 11, THE HAGUE, NETHERLANDS © FISCHER & PORTER Pty. LTD. 184 HANNA ST., SOUTH MELBOURNE, VICTORIA, AUSTRALIA. 
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EXPLOSIVE GROWTH OF A WATER & SANITARY 
DISTRICT—How the situation has developed, and how 
the District handled the problem 

by V. A. VASEEN 

PUBLIC RELATIONS PROGRAM, needs and requirements 
are presented along with a report on technical papers 
presented at N. Y. AWWA Meeting 

A Staff Report 


VERTICAL PUMPS, this part is the first of the vertical pump 
phase of the Basic pump series 


by I. J. Karassik 
CENTRIFUGAL FILTRATION OF DIGESTED SLUDGE 


assists in the design of a residential type sewage treatment plant 


by W. F. White 515 


WATER RESOURCES, a digest of some of the technical papers 
presented at the 79th Annual AWWA Convention 
A Staff Report 


SLUDGE VOLUME INDEX and how it varies during decreases 
in sludge density are discussed 


by E. Isenberg and H. Heukelekian 
FEEDING GLASSY PHOSPHATES, a discussion of their 


manufacture, use, and application 


by H. Monroe 
AQUATIC LIFE IN A NEW STREAM, a report on the types, 


and time intervals required to establish aquatic life in a stream 


by R. Patrick 531 
THERMAL DISCHARGES, a study of the problems created 


in a stream by these loadings 


by R. H. Laberge 
SILICA SOLS IN WATER TREATMENT, a review of this 


valuable tool for water coagulation 


by F. R. MacGonagle 3941 
TREATMENT OF PHENOLS WITH SEWAGE, the story of 


how phenols were removed in a domestic sewage treatment plant 


by B. S. Graves 944 
INMAN-CAMPOBELLO WATER DISTRICT, 300 Ft. differ- 


ence in elevation in a single district poses a problem in 
adequate pressure service 


by E. M. Anderson 
DEAR BILL—How do you prevent those tension buildups? 
News—Here & There 7A 
Equipment News I13A 
New Bulletins 


100A 
News of Suppliers 31A 
103A 


Meeting Calendar 
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ADWOO 
DATE VALVE 


THE R. D. WOOD GATE VALVE... 
DESIGNED TO BE 
BURIED AND FORGOTTEN 


So simple and sturdy that it lasts 
for generations 


Always ready to operate when 
needed 


@ Only 3 moving parts—the spreader 
and two discs 


TELL 


Available with conventional or "O" ring packings 
Conforming to AWWA specifications 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


ee er 


Manufacturers of Mathews Hydrants and ‘“‘Sand-Spun”’ Pipe 
(centrifugally cast in sand molds) 
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Briefs 


Explosive Suburban growth expanded a one-hundred acre sanitation district 
outside of Denver into an eight square mile water and sanitation district with 
a 4 mgd softening plant and treating both domestic sewage and industrial 
wastes. For how this situation developed and how the district coped with the 
problems—Page 505. 





Public Relations Program provided the New York Section A.W.W.A. with 
data on speaking engagements and movie-making plus technical papers 


508. 


Page 


Vertical Pumps—Part I, this part begins the coverage of vertical pumps, an 
adjunct to the regular design, construction and maintenance pump series 
Page 510. 


Centrifugal Filtration of Digested Sludge, provided the assistance needed 


to maintain eye-appealing sewage treatment plants—Page 515. 


Water Resources, this is Part I of a digest prepared from the technical 
papers and discussions presented at the 79th Annual Convention of the 
American Water Works Association—Page 518. 


Sludge Volume Index is affected by suspended solids concentrations. If 
suspended solids are kept constant, the index will be affected only by sludge 
density. Variations of the index during decreases in sludge density are mostly 
the cause of suspended solids—Page 525. 


Feeding Glossy Phosphates and how they are manufactured for the control 
of red water, scale formation and corrosion are presented in this paper 
528. 


Page 


Aquatic Life in a new stream bed is a report on the observations of aquatic 
life which move in and establish themselves in a man-made stream. Com- 
parisons are made to the parent stream which was diverted to flow through 
the 88 ft. experimental stream length—Page 531. 


Thermal Discharges—Rapidly becoming a problem regarding the mainte- 
nance of a healthy environment for aquatic life, thermal loadings are analyzed 
here—Page 536. 


Silica Sols in Water Treatment have proven to be a valuable tool in water 
coagulation. This article reviews applicability, methods of preparation and 
actuation—Page 541. 


The Potential of a Domestic Sewage Treatment Plant for the biological 
treatment of phenol was studied at a southern refinery using the plant’s do- 
mestic sewage treatment plant. For the details of this experiment which showed 
excellent removals could be obtained without any effect on the plant—Page 
544. 
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YOUR BEST BUY 


for top performance, 
long life, low upkeep... 


Leopold 


WATER PURIFICATION 
AND FILTER PLANT EQUIPMENT 


Whether adding new plant capacity 
or modernizing present facilities, it 
pays to use Leopold Filter Plant 
Equipment. Leopold products can’t 
be beat for efficiency, long life, and 
overall economy. Any way you judge 
them, they’re your best buy. Just 
mail coupon below for details. 


LEOPOLD FIBERGLASS- 
REINFORCED PLASTIC 
WASH TROUGHS 

* Require no painting or other 
maintenance * Easy to handle 
—inexpensive to install * 
Resist weather, last indefinitely 
* For all design requirements 
* Also ideal for weir plates, 
collector troughs, baffles, etc. 


LEOPOLD GLAZED TILE 
FILTER BOTTOMS 


* Permanent * Can't corrode 
* Acid and alkali-resistant * 
ee 
RUBBER-SEATED |" eee ee. eee 
with a daily capacity of over 
BUTTERFLY os acm 
2% billion gallons. 
VALVES 


* Provide positive 
bubble-tight clo- 
sure * Designed for 
quick installation, 
easy operation, 
minimum upkeep. 


LEOPOLD FILTER 
OPERATING TABLES 


* Over 2000 in service * 
Stondard or special models 
for individual needs with elec- 
tric, hydraulic or pneumatic 
indicators. Also hydra-pnev- 
matic control systems. 


LEOPOLD 
DRY CHEMICAL 
FEED MACHINES 


* Available in three 
capacities for vol- 
ume batch feeding 
of dry chemicals. 


MAIL COUPON TODAY 
FOR LITERATURE-—COMPLETE DETAILS! 


F.B. LEOPOLD CO., INC. 
Zelienopie, Pa. 

Gentlemen: 

() Please send literature on complete line 

of Leopold products. 

C) Please have representative call. 
Name 
Affiliation 
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The BARMINUTOR Screening and Comminuting Machines provide 
continuous, complete, automatic comminution . . . at lower operating 
and maintenance cost than any similar device today. 


The BARMINUTOR was developed to provide greater flexi- 
bility and wide application of comminution . . . developed 
from the original “Chicago” COMMINUTOR,* proven 
highly successful in thousands of installations. 


COMMINUTING ‘, BARMINUTOR Screening and Comminuting Machines eliminate un- 


sightliness, nuisance and odor by continuously and automatically screen- 
MACHINES ing and cutting coarse sewage material without removal from the flow. 
: Power requirements are lower than that required for mechanically 
raised screens and grinders. Manual atten- 
tion is needed only for periodic inspection 
and lubrication. 


* Trade-Mork 


THE NEW MODEL ‘‘A-1’’ BARMINUTOR® 
.... With All Electric Drive 

e Extra cutting capacity without increase in power 

e Shear bars allow additional cutting for peak loads 


e Shear bars eliminate accumulation of rags and sewage 
solids on the screen 


Ball Bearings Shoes last longer . . . thereby greatly reduc- 
ing maintenance 


Eliminated hydraulic hoses 
Neat, compact drive motor and panel 


A DEVELOPMENT 


OF MORE THAN 


25 YEARS ‘ee wae: | al Model “C" BARMINUTOR . . . for use in rectangular 
Egat 1 % channel sections 1 to 3 feet wide .. . sized for flows 
of .09 to 15MGD. 


SUCCESSFUL 
THE NEW MODEL ‘‘C’’ BARMINUTOR 


e Counter-weighted to minimize friction . . . 
increasing life of machine 


COMMINUTOR 


EXPERIENCE 


Stainless Steel Screen 
Ball Bearing Shoes 


Single Motor Drive . . . lower operating 
horsepower required 


Reversible cutting provides increased cutting 


Model “A-1"" BARMINUTOR . . . for use in rectangular capacity and extended life of cutters 


channel sections 4 to 8 feet wide . . . sized for flows of i 
10MGD and upwards. Rugged, economical design and construction 








Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION = 

' (wa iiet Tere) 

Chicago Pump Company nese ume i 

© 1959 F.M.C. pais 622H DIVERSEY PARKWAY + CHICAGO 14, ILLINOIS 
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News—Here & There 





How To Use Chlorine 


The Chlorine Institute, Inc., has 
recently published the third edition of 
its “Chlorine Manual”. The new pub- 
lication, considerably wider in scope 
than previous editions, is intended to 
he a compendium of the knowledge 
and experience, available to the In- 
stitute, of the materials, equipment 
and practices that contribute to the 
safe handling, storage, shipment, and 
uses of chlorine. 

The important properties of chlo- 
‘ine are listed in the manual as well 
us practical methods of handling 
emergencies that might be encdun- 
tered. An extensive bibliography is 
another feature of the publication. 


An Addenda To A 
Previous Article : 

In the September issue of Water 
and Sewage Works, Mr. Don Blood 
good presented an article entitled, 
“Waste Water Treatment in England 
and Holland”. Mr. J. MeNicholas, 
General Manager of the Rivers De 
partment, Manchester, England, has 
expressed the view that, to dispel a 
possible misunderstanding of the 
Manchester plant and its operation, 
further information might be pub- 
lished as an addenda to Mr. Blood- 
good’s article. These are the points 
Mr. MeNicholas believes have par 
ticular interest. 

The article had stated that three 


or four persons were observed to be 
working in the laboratory. Mr. Mc- 
Nicholas advises that a staff of six 
laboratory chemists is regularly em- 
ployed, but that some of them were 
on vacation at the time of Mr. Blood- 
good’s visit. 

In another part of the report, where 
Mr. “High- 
Cone aeration was stated: 
“They are apparently using a high 
concentration of solids in the aeration 


Bloodgood discussed 


units, it 


tank and must consequently be using 
a considerable amount of horsepower 
This 


disclose 


to get the required aeration.” 
comment intended to 
that, with mechanical aeration, it is 


was 


possible to supply the air required for 
a mixed liquor with a solids concen- 
tration higher than generally believed 
possible in America. 

Since horsepower is required to 
produce aeration, if the solids are 
high, the requirement for oxygen 
must also be high. It was the writer’s 
intent to impress the American read- 
ers that the English were doing some- 
thing not common here in America. 

Mr. MeNicholas has furnished in 
formation on the power requirements 
for several types of aeration units, 
and this data is shown in Table LI. 
He has also provided some data on 
the operation of the “High Intensity 
Cone” unit operating at the Manches 
ter plant. This data is shown in Ta 


ble IT. 


Table | 
Comparison Of Aeration Units 
MecNicholas Data 


System 


Sheffield Bioaeration 
Sheffield Bioaeration plus 
Diffused Air 

Simplex Standard High Cone (40 r.p.m.) 
Pasveer Brush Aeration 

Kessener Brush Aeration 


Kessner Brus} 


H.P./m.g.d. 


lbs. B.O.D. removed 
per kW. hr. 


Table Il 


High Intensity Cone Aeration 


Unit 


Manchester, England 


Average daily volume treated 
Average total H.P./m.g.d 
5-day B.O.D. of feed 

5-day B.O.D. of effluent 
Suspended solids of feed 
Suspended solids of effluent 
Sludge solids in mixed liquor 
Average aeration period 

Ibs. B.O.D. removed/kW. hr. 


Conference Studies 
Marine Environment 


The first International Conference 
on Waste Disposal in the Marine En- 
vironment held earlier this year at 
Berkeley, California, attracted more 
than 300 engineers and _ scientists 
from 20 states and 14 foreign coun- 
tries. Featured during the conference 
were half-day sessions which were 
devoted to public health, nearshore 
oceanography, effects on marine bi- 
ota, receiving water analyses and es- 
tuarine hydrography. 

The delegates who visited the U.S. 
\rmy Corps of Engineers, San Fran- 
cisco‘ Bay Model in Sausalito were 
treated to an unusual demonstration. 
The Corps staff staged a display of 
« “tracer release” in South San Fran- 
cisco Bay, showing the flushing and 
dispersion characteristic using a vis- 
ible dye. 


Pennsylvania Discloses 
Improved Water Supplies 


Governor Lawrence announced 
that Pennsylvania communities have 
been installing, on the average, one 
new water supply system a month for 
the past year and a half. He said that 
the twenty systems built since March 
of last year reflect the increasing de- 
mands for water for both domestic 
and industrial uses in the state. 

In a report to the governor, State 
Sanitary Water Board Chairman 
Charles L. Wilbar, disclosed that 
more than 9,000,000 Pennsylvanians 
now depend on public water supplies. 
The report stated that they are served 
by 1,075 systems ranging from the 
smaller ones which serve as few as 
100 persons to the Philadelphia water 
system which serves some 2,000,000 
customers. 

Of the 
works, 247 


1,075 approved water 
have filtration facilities, 
589 provide chlorination and 239 are 
without treatment facilities. Those 
without treatment, Dr. Wilbar said, 
are generally located in remote sec- 
tions of the state. The trend is to 
ward chlorination of all public water 
supplies. 


CONTINUED ON PAGE 9A 
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FLUIDICS* AT WORK 


Checking clarified effluent of the Permutit Colloidair Separator at the Homasote Company 


How to side-step a public health hazard 
...and step into big new savings 


Maybe you have a problem similar to 
the one that confronted the Homasote 
Company, Trenton, N. J. 

They make high-density wood fibe1 
insulation board. The process could 
create a waste disposal problem and 
impair the company’s good community 
relations. 

The answer found by Homasote 
turned out to be more than just a waste 
treatment system. It is also a valuable 
way to save money, through reclaimed 
product and water. 

The Permutit Colloidair Separator is 
behind this accomplishment. 


Saves product. White water feeds into 
the Colloidair, where a “bubbling-out” 
process raises the fibers to the surface 
These fibers are scraped off and re- 
claimed. 


Saves water. No water is wasted in 
this closed-circuit operation. Colloid- 
air clarifies it for Homasote’s re-use in 


f& PFAUDLER 


pump glands, stuffing box seals, and 
for general cleanup. 

Saves heat. The reclaimed water holds 
most of its heat during the clarifying 
»rocess. This saves the expense of re- 
Leaihetd for re-use. 

Easy to use. Colloidair works almost 
by itself. The operator does little more 
than periodically charge chemical 
tanks. 


Homasote is getting these benefits 

today . . . when would YOU 
like to start? 
We will be glad to run lab and/or pilot 
plant tests to show just what the Per- 
mutit Colloidair Separator can do with 
your white waters and/or waste 
waters. 

Save your public relations . . . and 
your money. Get more information on 
Colloidair by writing our Permutit 
Division, Dept. WS-129,50 West 44th 
Street, New York 36, New York. 


PERMUTIT Inc. 


we Specialists in FLUIDICS...the science of fluid processes 


WaTER & SEWAGE WoRKS, DECEMBER, 1959 


Observing Colloidair's chemical feed 
Homasote 





*FLUIDICS is a new Pfaudler 
Permutit program that provides a 
modern, imaginative approach for 
handling and processing liquids 
and gases more profitably. 
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Foam Disposal Methods 
Tested 


A recent experimentation investi- 
gated the relative merits of different 
methods of foam disposal following 
the surface stripping removal of ABS 
from sewage. One method tested in- 
volved the initial separation of in- 
duced froth from the aeration cham- 
ber prior to combustion, and com- 
bustion at the point of aeration. 


In the latter method, burning at 
the surface of the liquid and also at 
a point above the liquid was tested. 
Results showed that surface burning 
was quite effective, and the method 
is still being tested to determine 
whether it is preferable to the sepa- 
rated-flame-chamber type of foam- 
disposal unit. 


The investigation of the effect of 
ABS on sludge digestion has also 
shown that increased concentrations 
beyond that which normally occur 
in the digestor can cause a great deal 
of trouble to develop in the digestor. 


Adjustable Dam Helps 
Save Water 


The Los Angeles Department of 
Water and Power is continually faced 
with the problem of having either 
too much or too little a supply of wa- 
ter. Recently, in an effort to solve 
this problem, they constructed a tem- 
porary wooden dam across the Los 
Angeles River during the low water 
season. The purpose of the dam was 
to divert river water into nearby 
deep gallery spreading grounds in- 
stead of letting it flow out to sea. 
After the diverted water had filtered 
through the soil of the spreading 
grounds, thereby purifying itself, it 
was pumped out of an underground 
basin into the city’s water distribu- 
tion system. 


This device almost worked. How- 
ever, as soon as the winter flood con- 
ditions prevailed, the wooden dam 
would be washed out by one of the 
earliest storms. Thus there would be 
no barrier to divert water to the 
storage areas for future use. Not only 
did the malfunction of the dam dis- 


courage officials, but the cost of hav- 
ing to rebuild a new dam each year 
inspired them to seek a new and bet- 
ter water diversion technique. 

After a great deal of study, the 
idea of a collapsible dam was devel- 
oped and tested. This device is 
a permanent installation that col- 
lapses temporarily and lies flat on 
the river bottom during the flood sea- 
son. Essentially, it is a flexible tubu- 
lar dam that can be inflated with wa- 
ter to attain a predetermined height. 
Through the use of a siphoning ar- 
rangement, it can be gradually de- 
flated as the weight of the river water 
passing over it increases during flood 
stages. When flood conditions sub- 
side, it is reinflated for operation as 
a dam and water diverter. 

During the heavy rain and flood 
season of late 1957, the experimental 
dam was completed and was immedi- 
ately subjected to many _ severe 
storms. It proved to be a complete 
success. Plans were then laid for the 
erection of a permanent collapsible 
dam and, early this Spring, the new 
dam was installed, tested, and put 
into regular operation. The Depart- 
ment estimates that about 2000 acre 
feet of water, valued at some $75,000, 
will be recovered through the use 
of the new dam. The cost of the dam, 
which was manufactured by a leading 
rubber firm, was $7,100, exclusive 
of installation which was performed 
by the Department’s own work crews. 
It is possible that this new device will 
help solve similar problems vexing 
irrigation and flood control agencies. 


Flood Control for 
Indianapolis 


The Indiana Flood Control and 
Water Resources Commission has 
given approval to a $100,000 loan to 
Indianapolis which will enable the 
city to start a $7,500,000 flood con- 
trol project along White River and 
Fall Creek. 

The money will come from the 
state’s new flood control revolving 
fund, and permit the city to complete 
final engineering plans for the proj- 
ect. 


Hamlin Joins Taft Sanitary 
Engineering Center 


William G. Hamlin, sanitary en- 
gineer specializing in waste control, 
has joined the Training Program 
staff of the Robert A. Taft Sanitary 
Engineering Center, Public Health 
Service, in Cincinnati, Ohio. He will 
assist in the formulation and presen- 
tation of specialized technical train- 
ing courses in the water supply and 
water pollution field. 

For several years, Mr. Hamlin has 
been in private practice and recently 
completed an engineering investiga- 
tion and report on the combined sew- 
age and industrial waste problem of 
Greendale, Indiana, and on the major 
producers of beverage spirits operat- 
ing there. 

He also has served on the staff of 
the Ohio River Valley Water Sanita- 
tion Commission. Before 
with the commission, he was em- 
ployed by the Proctor and Gamble 
Company, and helped to initiate their 
company-wide waste disposal engi- 
neering system. 


working 


Coaxing Water From 


The Clouds 


Hugh A. Shamberger, Nevada's 
director of the State Department of 
Conservation and Natural Resources, 
has suggested that the state may have 
to coax more moisture out of the 
high Sierra cloudbanks if it is to keep 
up with the water needs of its ex- 
panding population. 

He recommended that a research 
program on “weather modification” 
be instituted as soon as possible to 
develop means of increasing snowfall 
on the high watersheds in northern 
Nevada, and thus swell the spring 
and summer runoffs. 

In 1946, Dr. Vincent Schaefer 
demonstrated that precipitation could 
be produced artificially by super- 
cooling or “seeding” clouds. The 
area east of the Sierra Nevada range 
was recommended by Dr. Schaefer 
for experimentation since 60% of the 
state’s stream flow originates in the 
Sierra. 


Continued on page IIA 


WaTER & SEWAGE WoRKS, DECEMBER, 1959 





CONNECT 
SERVICES | 
THE EASY 
WAY! 


MUELLER® 
E-4 drilling 
machine 


& ervice lines are easily and quickly connected, under pressure, 
to any type of main cast iron, steel, asbestos-cement, 
cement-lined or concrete with a Mueller E-4 Machine. 
The simple, rugged design of the E-4 Machine and the 
great variety of drills and adapters available 
make it an extremely useful water works tool, 
Write for complete information. 


clean corporation 
stops under pressure! 


Don't abandon clogged corporation 
stops when cleaning mains and replac- 
ing service lines. Simply attach the E-4 
Machine to the outlet of the 

stop, open stop, and drill out all der 

and incrustations as shown. 


shutting off the 
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SPECIFICATIONS 

Drills from “4” through 1” 

Boring bar travel — 9%” 

500 p.s.i. at 100°F. 

250 °F. at 375 p.s.i. 

Now furnished in fitted, 
steel carrying case. 


Just follow 


these simple steps: 


Bolt a Mueller Service Clamp to main in 
desired position. 


Install a Mueller Corporation Stop in 
clamp and open stop. 


Attach E-4 Machine directly to outlet of 
corporation stop by using adapter nipple. 


Advance drill through both open stop and 
clamp and drill into main. 


Withdraw drill and close corporation stop. 


Remove “E-4" and attach service piping 
to outlet of stop. 


MUELLER CO. 
DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario 





News—Here & There 
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Georgia Group Creates 
Wastes Section 

The creation of a Wastes Section 
within the Georgia Water and Sew- 
age Association has been recently an- 
nounced by the parent organization. 
Its purpose is to establish new op- 
portunities for advancing both prac- 
tical and theoretical knowledge of 
waste treatment among its members. 

The new section will have its own 
officers who will be added to the Ex- 
ecutive Committee of the Association. 
This year the new section will be 
guided by C. E. Drummond, Jr. He 
will be succeeded next year by Louis 
Simonton. 

It is expected that, with the estab- 
lishment of the Wastes Section, a 
more strongly knit organization for 
the exchange of information in this 
field will result. 


Delaware River Storage 
Projects Planned 


Proposals for the construction of 
17 major water storage projects on 
the Delaware River were announced 
by the U.S. Army Corps of Engi- 
neers at a conference sponsored by 
the Interstate Commission on _ the 
Delaware River Basin and the Dela- 
ware River Basin Advisory Com 
mittee. 

These projects would be built 
throughout the basin of the 326-mile 
river in the states of New York, New 
Jersey, Pennsylvania and Delaware. 
The area of the basin has a popula- 
tion of about 22,000,000 people. 

In addition to the 17 new projects, 
the Corps proposed the reconstruction 
of two water storage reservoirs in 
Pennsylvania. They also are consid- 
ering the construction of a Delaware 
estuary barrier dam as another part 
of their overall plan. This dam would 
be built across the relatively narrow 
part of the Delaware River, below 
New Castle, Del. 

The purpose of the dam would be 
to provide water of acceptable saline 
content for the future industrial and 
residential needs of Sussex, Kent, 
and New Castle counties in Dela- 
ware, which includes the city of Wil- 
mington. 

The proposals are expected to 


comprise the principal part of the 
recommendations contained in the 
final report that will be made by the 
Philadelphia District of the Corps 
of Engineer. The study forming the 
basis of the report will then have 
taken three years to compile at a 
cost of $2,000,000. 

It is hoped that the recommenda- 
tions will provide the basis for a solu- 
tion to the troublesome problem con- 
cerning the development of the Dela- 
ware that will last to the year 2010. 


Almost Two Billion Feet 
of Sewer Pipe 


and will be 


fittings required by 
sewerage utilities for new construc- 
tion, maintenance, and repair between 
1959 and 1975, if adequate public 
sewerage facilities are to be available 
in 1975. This announcement was 
recently by the Water and 
Sewerage Industry and Utilities Di- 
vision, 


made 


Business and Defense Serv- 
ices Administration, of U.S. Depart- 
ment of Commerce. 

A recently published study by the 
Division discusses the future require- 
ments of sewer pipe and fittings for 
public utilities, industrial, military 
and other Federal systems, and also 
reviews trends. The estimated 
requirements do not include sewer 


past 


pipe used for transporting industrial 
fluids other than liquid wastes; nor 
do they cover house connections to 
street mains, culverts, drainage pipe, 
and storm sewers included in street 
paving construction, since statistics 
for these categories are not available. 

The report includes in its coverage 
the three principal types of pipe used 
for sanitary and storm sewerage col- 
lection and disposal: vitrified clay, 
concrete, and asbestos-cement. For 
convenient correlation with end use, 
the pipe requirements are grouped in- 
to three classifications : 8” to 12”; 15” 
to 24”; and over 24” diameters. 

The purpose of the study is to aid 
manufacturers in planning to meet 
future demands. Entitled, “Sewerage 
Utilities, Sewer Pipe Requirements 
for Mains, 1920-1958-1975”, it is 
available from the Superintendent of 
Documents, U.S. 
ing Office. 
at Se a copy. 


Government Print- 


Washington 25, D.C., 


Water Program 
Recommended for Kentucky 
The Kentucky Water Resources 
Study Commission has issued a re- 
port to Governor Chandler and the 
1960 state legislature recommending 
a nine-point program designed to em- 
phasize the importance of water in 
the state’s overall needs. Commission 
Chairman Lee Bolin said the report 
would be submitted to the new legis- 
lature in January and would recom- 
mend : 
1—Further development of public 
awareness in water resources pro- 
grams. 
2—Better and more economical meth- 
ods for treating water for domes- 
tic uses, as well as for treatment 
of sewage and industrial wastes. 
Additional studies of water uses 
and needs for small 
throughout the state. 


watersheds 


A statewide program for investi- 
gating and mapping underground 
water. 

5—A survey of waterfront areas to 
zone or reserve the best sites for 
future industrial expansion, es- 
pecially those industries requiring 
large water supplies and water 
transportation facilities. 
Establishment of a 
rights law. 


fair water 
Creation of a central state agency 
to have jurisdiction over the prin- 
cipal water activities in Kentucky. 
A program of financial assistance 
for areas without money so mu- 
nicipalities may build, operate or 
expand water treatment facilities. 
A law requiring the registration 
of all outboard and inboard mo- 
torboats having over 10 hp, if 
they are to be used on navigable 
streams. 


Wells Acting Up 

Two city wells at Tulelake, Cali- 
fornia, suddenly have developed tre- 
mendous pressures that at 
times have lifted their five-ton pumps 
slightly off their foundations. The 
well-water temperatures from 
68 to 75 degrees. 

Inasmuch as the wells are more 
than a half-mile deep, the theory has 
been advanced that subterranean vol- 
canic action is responsible. 


artesian 


rose 
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Long engagement 
with yoke sleeve 
keeps stem in perfect 
alignment. 


Husky Monel stem— 
permits high seating 
force without defiec- 
tion. Acme threaded. 


cad 
vee 


aaa? 
FY 


Tefion packing in ex- - 
tra-deep stuffing box. 
... Swinging gland 
eye bolts for easy 
servicing. 


ATTIC 


Monel gasketed male- 
female bonnet joint 
with heavy bolting. 
Leakproof; biowproof. 


a | ee 


Highly corrosion-re- 
sistant Hastelloy “C”’ 
disc and body seat. 


Narrow-bearing, 
tapered seating faces 
break down hard de- 
posits ...give tight 
closure. 


CRANE 
FORGED 
Srzt. 


Flanged end globe valve— 
in sizes 2 to 6 in. incl. 


Screwed end valves—globe and angle 


patterns—in sizes % to 2 in. incl. 


Flanged end angle valve— 
in sizes 2 to 2 in. incl. 


NEW! Crane chlorine valves 
now in sizes up to 6 in. 


Performance-proved over many years in sizes up to 
2 in., these engineered-for-chlorine valves are now avail- 
able in larger sizes with flanged ends—2 , 3, 4 and 6 in. 


Many features put these valves head and shoulders 
above any other for gas or liquid chlorine handling. 
There’s extra strength where needed in the steel body 
and integral bonnet and yoke. The bonnet joint is gas- 
keted with Monel and heavily bolted; it’s leakproof and 
blowproof. A deep stuffing box with Tefion V-ring pack- 
ing insures long-life stem seal. 


CRAN 


Disc and body seat ring are Hastelloy ‘‘C’’ for tight 
seating with high corrosion resistance. Narrow-bear- 
ing, 45-degree taper seating design and the husky Monel 
stem easily break down any hard deposits on seat faces. 


Choose these valves for all water-free chlorine gas or 
liquid services up to 300 F. They’re ideal for chlorinat- 
ing lines in chemical processing and bleaching, treat- 
ment of water and sewage, etc. Get complete specifica- 
tions from your Crane Representative or write to 
address below. 


- VALVES & FITTINGS 


PIPE ¢ PLUMBING « HEATING « AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Illinois— Branches and Wholesalers Serving All Areas 
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Test Dials For Meters 
1201 
Ford Meter Box Co., Wabash, 
Ind., have announced the availability 
of their Clearvue Test Dial which 
enables meters to be read accurately 
to % of 1%. The dial may be used 
on any straight or round register be- 


Ra 


tween 2%” and 3” in diameter, ex- 
cept those having a sweep hand in the 
center, 

A calibrated aluminum ring, 5” in 
diameter, which may be turned to 
various positions at the start of a 
test, permits meter reading in gallons, 
cubic feet or liters. 


Total Flow Meter 
1202 

Leupold & Stevens Instruments, 
Inc., Portland, Ore., has announced 
the availability of a new Stevens 
Total Flow Meter designed to meas- 
ure the flow of sewage, industrial 
wastes, irrigation water and other 
liquid flowing in open channels. The 
new model is lightweight, portable 
and simple to install, and is com- 
pletely mechanically operated. 

Total volume of flow through 
standard weirs or Parshall flumes 
may be read from a counter-total- 
izer while instantaneous rate of flow 
and head are indicated by a pointer 
and scale. A red index sliding on the 
indicator scale and driven by the 
pointer indicates peak flow. The 
total volume that has passed through 
the Parshall flume or weir is regis- 
tered in cubic feet by five digits on a 
counter and two on a calibrated disk. 
Flow indication is in cubic feet per 
second, and instructions included 


with the meter have simple formulas 
for converting the totalizer and flow 
scale to other volume and flow units. 

The instrument is housed in an 
aluminum case and gasketed to seal 
out moisture. Corrosion resistant 
metals are used throughout and the 
bearings are the lifetime lubricating 
type. The meter can be installed in 
a manhole or vault with no additional 
protection needed to resist conden- 
sation or corrosive fumes. 


New Paint Process 
1203 

Blaw-Knox Company, Pittsburgh, 
Pa., announced the development of a 
new paint process that increases 
steel grating resistance to wear, abra- 
sion, corrosion, chemicals and 
weathering. 

In this new Ponbake process, the 
grating is cleaned and phosphatized in 
one operation. Then, an epon base, 
high polymer synthetic paint is ap- 
plied through a “flow-kote” method 
which provides coverage up to 1-mil 
minimum thickness. Finally, the grat- 
ing is baked at 350°F to cement the 
bond between the paint and the 
metal. 

The procedure includes a clean- 
ing and “minit-kote” of two per 
cent phosphate solution heated to 
180° F, which is applied with a 
power spray washer. Flow-kote ap- 
plication of the epon base paint is 
accomplished with a series of top 
and bottom sprays positioned to pro- 
vide 1-mil thick cover. 


Automatic Plug 
Valve Operator 
1204 

Roto Hammer Company, Tulsa, 
Okla., had made available a plug 
valve operator and automatic lubri- 
cator that is a self-contained mecha- 
nism operating without pneumatic or 
electrical power. 

It provides a ground level control 
for remote operation of overhead 
plug valves, and permits valves in 
overhead lines to be installed in 
straight runs, thereby eleminating the 
need for platforms or for routing 
piping to ground level. It may also 
be used as a hand operator for over- 


13A 


head valves from ground level and 
as a hand operator for valves in- 
stalled at the ground level. 


New Electro-Pneumatic 
Control Unit 
1205 

Synchro-Start Products, Inc., Sko- 
kie, Ill., have made available a new 
Electro-Pneumatic Control unit that 
gives accurate, on the second, crank- 
ing cycles, and which protects the 
gasoline or diesel engine as well. 

Each of the three Electro-pneu- 
matic units, (cranking cycle, rest 
cycle, and total cranking cycle), are 
individually adjustable from 0 sec- 
onds to 120 seconds. Since they are 
pneumatic, they keep precise timing 
regardless of the battery’s voltage 
variations. 

A steel, dust-proof cabinet with 
“knock outs” houses the new unit. 
The six relays are firmly locked in 
their sockets by simple closing the 
front panel, and neither shock or 
vibration can unseat these relays 


once the panel has been closed. Two 
plug-in relays simplify servicing, and 
the overload breakers eliminate the 

necessity of storing spare fuses. 
Other features include a switch 
on the front panel which allows the 
operator to select “Automatic”, 
“Off”, “Manual Operation” conven- 
iently. Warning lights are also 
mounted on the panel for “Over 
Crank”, “Oil”, “Water”, and“Over 
Speed” conditions needing attention. 
CONTINUED ON PAGE I7A 
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AIR BLOWERS, VACUUM 
PUMPS AND GAS METERS 


Selected for Miami’s $27-million Pace-setting Sewage Disposal Project 


Eight years of preparation and three years of construc- 
tion have given the City of Miami one of the most mod- 
ern, integrated sewage disposal systems in the country. 
An overall pollution abatement program included the 
construction of intercepting sewers, pumping stations, 
a force main across Biscayne Bay, a treatment plant on 
Virginia Key, and an outfall extending nearly a mile 
into the ocean. The sewage treatment plant is a 
high-rate activated-sludge type with a designed capac- 
ity of 47,000,000 gallons per day, estimated to meet the 
city’s needs until 1965. 


In such an installation as this, where operation is con- 
tinuous and largely mechanized, only the best, most 
reliable equipment will serve. In many areas throughout 
the plant where air or gas were to be handled, Roots- 
Connersville equipment was selected, because only R-C 
equipment could meet the exacting specifications. And 
only R-C equipment could deliver the kind of perform- 
ance required in this service—dependable, around-the- 
clock operation with a minimum of maintenance. For 


no other manufacturer has had so many years of expe- 
rience producing air and gas handling equipment for 
sewage treatment applications. 


The R-C equipment selected for the Miami jsewage 
treatment plant includes three rotary air blowers for 
grit removal, four rotary blowers for the aeration tanks, 
two rotary vacuum pumps for sludge dewatering, and 
five rotary gas meters for measuring sludge gas. All 
these units utilize the well known “Roots” rotary posi- 
tive displacement principle to assure top performance 
for long years of service. 


R-C blowers, pumps and meters such as these are avail- 
able in a wide range of sizes and capacities to meet 
every standard or special application. In addition, 
Roots-Connersville produces centrifugal blowers and 
Spiraxial® compressors. All are backed by the un- 
matched reputation established by Roots-Connersville 
in more than a century of manufacturing air and gas 
handling equipment. 


Additional data about Roots-Connersville 
mer Dr equipment appears in 


ROOTS-CONNERSVILLE BLOWER @7=:) ee reeeeceee 


Mechanical Catalog and Sewage Manual. 
BIVISION OF DRESSER INDUSTRIES, INC. vn 


Or write us for specific information about 
any problem in the handling of gas or air. 
° 1259 Garden Ave., Connersville, Ind. In Canada—629 Adelaide St., W., Toronto SEE 


s 
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CITY OF MIAMI 
SEWAGE TREATMENT PLANT 
MIAMI, FLORIDA 


DEPT. OF WATER AND SEWERS, CITY OF MIAMI 
C. EF Wertz, Director 

Garrett Sloan, Chief Engineer 

David P. Blackmeyer, Superintendent 


ENGINEERS 
Metcalf & Eddy, Boston, Mass. 


CONTRACTOR 


Paul Smith Construction Co. 
Tampa and Miami 


AERATION BLOWERS 


Air for the aeration tanks is supplied by these 

four 24 x 28% rotary positive displacement 
blowers of the two lobe type. Each blower has a 
capacity of 10,400 cfm at a discharge pressure 

of 7.5 psig and is driven at 514 RPM by a 
410-HP engine. Two engines are dual-fuel engines 
and the other two are spark-ignition gas engines. 





GAS METERS 


R-C rotary positive displacement meters are used to 
measure the sewage sludge gas produced in the 
digestive process. This gas is supplied as fuel to the 
engines driving the aeration blowers. Illustrated 

is a 4 x 12 low-pressure meter handling 10,000 cfh 
of sewage sludge gas. Four other 3% x 10 R-C meters 
are also used, each with a capacity of 6000 cfh. 


GRIT CHAMBER BLOWERS 


In the grit chambers, these three R-C 
rotary blowers supply air to remove grit 
from incoming raw sewage. Each unit 
is an 8 x 8 blower driven at 320 to 640 
RPM by U.S. Varidrive, discharging 
against 7 psig. The blowers furnish up 
to 6.3 cubic feet of air per lineal foot 
of tank when all three blowers and 

two tanks are operating. 


VACUUM PUMPS 


After elutriation, sludge is dewatered, 
These two 14 x 21 rotary blowers are 
used as dry vacuum pumps on 
dewatering filters. Each pump has a 
capacity of 1,630 cfm and provides a 
vacuum of 12 to 15 inches Hg., 
referred to a 30” Hg. barometer, 
when operating at 415 RPM. 
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Si 
fi | : improved... 
. = streamlined... 


@ modernized...the 


EDDY Hydrant 


has ALL these features... 


%& Optional ground line break flange 

%& Large diameter barrel for increased flow 

% O-ring or standard packing 

% New self-sealing rubber ring main valve packing 
%& No lubrication required for fast, easy opening 

%& Opens with the pressure—for instantaneous flow 


% Closes against the pressure—eliminates water hammer 


The EDDY Hydrant...improved... 
streamlined...modernized...retains all 
the basic advantages that have made 
these hydrants outstanding for four gen- 
erations. Yet, it has important new 
advanced design features which pro- 
vide the utmost in efficient, dependable, 
: longlife fire protection service. 

| w}’ | e . {i 4 These new important advantages are 

q Fd \; SF, wh A provided without sacrificing interchange- 
Nor me te, ability of working parts with EDDY hy- 
a drants now in service. Now, more than 


Optional break flange ever, EDDY offers maximum fire protec- 


gives double protection i . om tion, economical maintenance and assur 
against impact damage q atta mae acie , 
oo ance against future obsolescence in your 
NEW SAFETY FLANGE : Ba y 
fire-fighting system. 
° 


i 
v 


Before buying or specifying hydrants, 
be sure you know how these advantages 
may benefit your community. 


| © 





V7 








NEW SAFETY COUPLING 








a) DY vawve company WATERFORD 
iihaidiory of James 8 tee 


NEW YORK 
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Vacuum Pump 
1206 
W & W Manufacturing Company, 
Chicago, Ill., has developed a ver- 
satile, light-weight vacuum pump 
named the “Golden Thief” which 
meets the need for an easy method 
of sampling where contamination 
must be avoided and where highly 
corrosive liquids are encountered. 


The 


having 


Model D will handle liquids 
consistency up to that of 
syrup, and powdered solids that 
have a tendency to “slump” or seek 
their own level. The lift of the pump 
is approximately 25 feet of water at 
sea level. 

Motive power is provided by the 
vacuum created in the sampling con- 
tainer on the up-stroke of the pump 
handle. The material being sampled 
never comes in contact with any part 
of the pump but passes through the 
sanitary tubing from the sampling 
source directly to the sample con- 
tainer. Additional advantages of these 
features are easy cleaning and low 
maintenance. 

The Model D, “Golden Thief” is 
available in both stainless steel and 
aluminum. Since parts are inter- 
changeable, the pump may be fur- 
nished in various combinations ac- 
cording to specific needs. The equip- 
ment fits neck-opening sizes from 
22mm. to wide-mouth mason jars, 
and can be used to transfer materials 
to smaller containers. 


Plastic Foot Valve 
1207 
Chemtrol, Lynwood, Calif., has 
announced the availability of a new 
footvalve of all-molded plastic con- 
struction .which is designed for use 
in sumps, tanks, or wherever fluid 
level must be reduced or the fluid 
completely withdrawn. The valve is 


completely inert to corrosion and cor- 
rosive influences. 

Back flow is prevented by the 
incorporation of a ball-type check 
valve, and the suction end is com- 
pletely protected against intake of 
debris with a large, hemispherical 
plastic screen. 

The new model is furnished in a 
full range of sizes from %” through 
2”. Connectors are available in IPS 
threads or in standard socket dimen- 
sions for solvent welding. 


One Coat Protective Coating 
1208 

Prufcoat Laboratories, Inc., Cam- 
bridge, Mass., announces the avail- 
ability of the newly developed Pri- 
mastic protective coating that com- 
bines rust inhibitive properties with 
the chemical resistance of a catalyzed 
epoxy coating. 

This new product requires only 
one brush or single-pass spray coat 
for a coating up to 10 dry mils in 
thickness. One cross-pass spray coat 
yields a 20 mil dry film thickness. 
Flash point exceeds 100° F. 

It is said that Primastic requires 
‘only minimum surface preparation”, 
that sandblasting is rarely necessary, 
and that no special equipment is 
needed so the new product may be 
applied by a company’s regular 
forces. 


Non-Skid Safety Grating 


1209 
Steel Products, Dover, 
N. J., has announced it is offering 
a new, safety grating and all-pur- 
pose grille consisting of descaled, 
skid-proofed bars which are formed 
into honeycomb design and welded 
by an exclusive hydroelectric pressure 
method. 

Called “Protecto”, the grating fea- 
tures a plain surface on one side 
and, on the other, a non-skid serrated 
edge that eliminates slipping in the 
direction of the bearing bars even 
when completely submerged in 
grease. The full-depth, honeycomb de- 
sign gives the grating forming qual- 
ities and permits it to acquire great 
rigidity. The product weighs only 
3 pounds per square foot and may 
be used as a floor or wall armouring. 


3ustin 
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Chlorine-in-air Detector Kit 
1210 

Mine Safety Appliances Company, 
Pittsburgh, Pa., has announced de- 
velopment of a new field detector 
kit for the measurement of chlorine- 
in-air in concentrations ranging from 
one-half to 20 ppm. 

The new instrument employs an 
aspirator bulb for drawing samples 
across a “break-tip” detector tube 
containing an impregnated silica gel. 
The amount of chlorine in air is in- 
dicated by the proportional length of 
blue stain created by reaction of the 
chlorine with the silica gel. 


Housed in a carrying case, the 
kit is furnished with 12 detector 
tubes. The instrument permits sam- 
pling from remote locations, and sam- 
pling lines are available in 10, 25, 
and 50 foot lengths. 


High Speed Squirrel 
Cage Motors 
1211 

Ideal Electric and Manufacturing 
Co., Masefield, Ohio, has announced 
that new, high speed, squirrel cage, 
induction, vertical motors are being 
offered in 150 H.P. and up and in 
frames 584 and larger. Designed and 
constructed for all types of vertical 
motor service, they are especially 
suited for unattended, 
duty installations. 

Heavy duty, reinforced fabricated 
steel frames are used in construction. 
Deep-bar copper rotors with extended 
ends for maximum heat dissipation 
are ventilated to permit air passage 
through the cores and windings for 
low, uniform, internal temperatures. 
The motors are furnished with either 
solid or hollow shafts as required. 


intermittent 
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TYLOX Gaskets form water-tight, 
compression seals automatically 
as pipe is coupled. They keep 
their elasticity, and stay water- 
tight for the life of the pipe itself. 


ro om 
at rae 


TYLOX Rubber PIPE GASKETS 


It takes only a few seconds to couple Tylox- 
Gasketed sewer pipe, but even more important 
than that, finished joints stay tight, preventing 
leakage in or out, and making future mainte- 
mance unnecessary by eliminating root and 
sediment problems. The installation above was 
a joint project of the Virginia Polytechnic Insti- 
tute and the Town of Blacksburg, Virginia, 
R. Stuart Royer & Associates, Consultants, 
Richmond, Va. Pipe work was by Gimbert and 
Gimbert Construction Co., Roanoke, Va., and 
15” Tylox-Gasketed Pipe was furnished by 
Roanoke Concrete Products Co., Inc., also of 
Roanoke. 


WRITE FOR MORE TYLOX INFORMATION 


if you are not thoroughly familiar 
with its time-saving, cost-saving en- 
gineering advantages. Ty'ox Joints 
are the one sure way to get water- 
tight pipe lines at less pipe-laying 
cost. 





CANADIAN PLANT: 10 Brussels St 
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Pipe joints formed with Tylox rubber Gaskets 
stay tight because they keep their original elas- 
ticity. Under ground and under compression, 
sewerage and industrial waste acids won't dete- 
riorate the specially compounded Tylox rubber, 
and pipe angularities from shifting soils or 
overburdens can’t break their seal. Leakage, 
with resultant evils of root and sediment pene- 
tration is whipped because it can’t start! Waste 
disposal designers and builders know this... 
and it is why there are more TYLOX Gaskets in 
low head service than all other types of gaskets 
combined. As for speed of assembly, there’s no 
joint that can be coupled any faster than TYLOX. 


HAMILTON KENT 


MANUFACTURING COMPANY 
44) bem e) aie) 
427 West Grant St. ORchard 3-9555 


., New Toronto, Ont., Clifford 1-2494 








e For further information on products or services please use reader service card. 
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Turbine Type Aerator 
1212 

Infileo, Inc., Tucson, Ariz., is 
offering its new “Vortair” turbine 
type mechanical aerator which in- 
troduces atmospheric oxygen into an 
aeration basin or lagoon at any de- 
sired rate. 

The aerator is so shaped and 
mounted in relation to.the surface of 
a body of liquid, and rotated at such 
a speed that it draws large quantities 
of air from the atmosphere into the 
liquid. It also keeps the liquid mixed 
and distributes oxygen through a 


Job photos don’t lie... 


See from these photos how the Cleveland 80W’s ability to 
pull backfill into trench permitted spoil to be placed off the 


street, away from the curb—no blocked-up catch basins, no 
need to lift backfill over curb, no interference with traffic 
(good public relations !). Note also how the one-man-operated 
80W first backfilled and tamped driveways, making them 
ready for immediate use (more good public relations!) then 
backfilled and tamped the rest of the trench. 


large mass of circulating liquid. 


but they tell only part of the 
CLEVELAND SOW story 


But you’ve got to see the 80W in action to really 
appreciate it—a cost-cutting versatile machine that fits 
so many different underground construction jobs. It 
handles and lays pipe—sets valves and hydrants — 
pulls street crossings—backfills fast from either side of 
trench, toward or away from itself — simultaneously 
tamps fill to the most rigid specifications — does a 
complete clean-up job. 


Power consumption, according to 


field data released by the company, 
indicates that it is possible to dissolve 
2.5 to 3.0 pounds of oxygen per 
hour per horsepower. 


Vinyl Pipe Protection Tape 
1213 
Minnesota Mining and Manu- 
facturing Co., St. Paul, Minn., has 
announced availability of its new, 
pressure-sensitive, vinyl pipe pro- 
tection tape that was “designed 
specifically for wrapping _ straight 
pipe sections”. Called “Scothrap”, 
it will not rupture with the stopping, 
starting or jerking of a taping ma 
chine, and is designed to machine 
wrap smoothly at any taping angle. 
Company figures show the new, 
10-mil, funginert tape has an elon- 
gation at break of 250%, adhesion of 
45 ounces per inch width, tensile 
strength of 30 pounds per inch 
width, tear resistance of 2100 grams 
in the machine direction and 2700 | The ¢ L & Vv e L A Ml D T RQ £ NC “4 & Y Co. 
grams in the cross direction, and a | 
puncture resistance of 11.5 pounds. 
Its electric strength is 13,000 volts 
and its insulation resistance is 1x10 
megohms at 96% R.H. 


CONTINUED ON PAGE 21A 
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Modern design and sim- 
plicity highlight Deer- 
field, Illinois, plant. 


equipment are meticu- 
lously maintained. 


Grounds, buildings and » 


Deerfield’s Sewage Treatment Plant 
well prepared for suburban growth 


Waste Treatment Equipment 


Deerfield, Illinois, is now ready, pansion can be made most eco- Exclusively since 1893 
willing and able to assimilate the nomically. 
tremendous suburban growth in the Baxter and Woodman, Crystal 
Chicago area. Lake, Illinois, are the Consulting 
Their beautiful new sewage Engineers. They specified the most 
treatment plant is kept in tip-top modern equipment available includ- 
condition inside and out, reflecting ing P.F.T. Floating Cover, Heater 
the community’s pride in this civic and accessories for complete con- oie a 
asset. trolled operation of digester. 
Just a few years ago Deerfield had Deerfield is one more progressive 
a population of several thousand. community providing adequate sew- PACIFIC FLUSH TANK CO. 
Their new plant is constructed to age treatment facilities for their 


fay . 4241 Ravenswood Avenue 
serve 7.500 persons and further ex- expanding future. 


Chicago 13, Illinois 


PORT CHESTER, N. Y¥. * SAN MATEO, CALIF, © CHARLOTTE, N. C. © JACKSONVILLE © DENVER 
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Digester Cover 
Position Indicator 








1214 

Vapor Recovery Systems Co., 
Compton, Calif. has announced the 
recent introduction of its new “Varz 
rec’ cover position indicator for di- 
gester roofs. 

Powered by a ‘“‘Neg’ator” motor, 
an exclusive, long deflection constant 
force spring element the new indica- 
tor uses no counterweight. The in- 
dicator is connected to the cover by 
a steel cable, which runs through pip- 
ing over the digester wall by means 
of two 90° elbow sheaves. If desired, : 
the cable terminal need not be fas- e 
tened to the cover, but may be at- | 
tached to a weight which rests on 8 0nd ange Va ve iS 
the cover top. 

Calibrated for a ten-foot range on a - # 
large, easily read dial, the indicator ouarantee rop-tig ta 
may be adjusted for a greater range 
where required. It may also. be 
equipped with an electrical high-low The Henry Pratt Monoflange MK IZ is a top quality butterfly 
ore switch to actuate signal lights or valve that fits between the pipe flanges of a fluid or gas line. 

) s 
It saves weight, space and labor because it eliminates a 
Sewer Cleaner pair of flanges and requires only one bolting operation. 
1215 It eliminates gaskets because the faces as well as the 
O’Brien Manufacturing Corp., inside of the valve body are covered with rubber permanently 


Chicago Ill, has announced the 
merisents te Pea. bonded to the metal. 
introduction of an improved bucket 


machine and truck loader to their Low torque makes the Monoflange easy to operate, 

Sewerking line. Designed to remove especially with Henry Pratt's new SIDEWINDER manual 
operator. Any type of power operator can be used if desired. 
Structural features include streamlined disc, one piece shaft, 
chevron packing and Nylon bearings. Various materials 
available for corrosive liquids. 




































































Standardized and mass produced, this new valve offers fa- 
mous Henry Pratt quality at a new low price... you can't find 
a similar valve that offers so much in quality or performance. 


Complete information available. Water and gas flow data, 
valve sizing, operator selection in 26 page brochure. An ideal 
tool for the engineer working with and specifying valves. 
Write for Bulletin 10-B. 


Creative Engineering for Fluid Systems 


large deposits of sand, silt, roots and | ey onofl nge nt =J— 
x ’ )y r 
other heavy obstructions from sewers, i | ~ A | | m “ ¥ K=2 
the new unit operates completely by | RUBBER SEAT SUT TERFL 
CONTINUED ON PAGE 23A_ | 
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WHAT'S 
INSIDE? 


AUTOMATIC LUBRICATION 


AND 


DOUBLE “O” RING SEALS 


ce ¥ 


Smith Fire Hydrants are easy to operate, 
inexpensive to maintain and most depend- 
able in meeting severe climate and operat- 
ing conditions. In addition to maximum 
flow and simplicity of design, Smith Hy- 
drants now have two additional features 
of major importance: (1) Automatic lubri- 
cation — chamber sealed with “O” Rings 
contains a permanent type lubricant—tem- 
perature range -30° to 200°F. Each time 
the hydrant is operated, the threads and 
bearing surfaces are automatically lubri- 
cated. (2) “O” Ring Seals — the lower 
“O” Ring seals the internal pressure, the 
upper “O” Ring is a combined external dirt 
and moisture seal. This construction elim- 
inates the conventional stuffing box and 
packing gland adjustments. These and 
other well-known Smith superior design 
features assure positive operation, minimum 
maintenance and long service life. 


64 


ay THE A.P. SMITH MFG. CO. 


Cm A EAST 
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power greatly reducing labor and 
job time. 

The new machine is built for 
heavy duty and safety, and incorpo- 
rates many automatic control fea- 
tures. It is offered in 9, 16, and 25 
H. P. sizes. 

Particularly interesting in a model 
that has a continuous dumper feature 
which takes the bucket loads as they 
come from the sewer and conveys 
them directly to a loading truck. 


Bacterial Bottom Sampler 
1216 
Kahl Scientific Instrument Corp- 
oration, El Cajon, Calif., announced 
the development of a new bacterial 
bottom sampler designed to obtain 
undisturbed sediment samples for 
bacteriological investigations, partic- 
ularly of pollutants near sewage 
outfalls. 


wr arr mate 


Upon contact with the bottom, a 
plate uncovers a sterile vial which 
permits material to enter. The plate 
then snaps forward cutting off a slice 
of the bottom which remains trapped 
in the vial. Samples may be used for 
coliform or other type study, and 
may be taken at any depth or type 
of water. 


CONTINUED ON PAGE 25A 


DANGER) ERP At Work 


This quiet scene should not mislead. Electro Rust-Proofing 
is hard at work. There’s no hustle or bustle . . . just dependable, 
continuous cathodic protection. 

Underneath this water an ERP-engineered protection system 
fights rust—fights maintenance costs. The battle was joined before 
installation. ERP Engineers surveyed the plant . . . designed and 
installed a system that gives maximum protection at lowest cost. 
And now ERP Service follows up. Continuous protection is assured 
. » . Maintenance costs are the lowest ever. 

If you want to stop trouble before it starts, if you want to pro- 
tect your investment in steel structures—quietly, efficiently, eco- 
nomically—use Electro Rust-Proofing Systems. ERP is preventive 
maintenance at work. 

We'll be glad to send more information. Write Dept. E-51 94. 


\ ELECTRO RUST-PROOFING CORP. 
n 


A SUBSIDIARY OF WALLACE @ TIERNAN INC 








30 MAIN STREET. BELLEVILLE 9.NEW JERSEY 











CABLE: ELECTRO. NEWARK. N. J. 





we have accurate reliable 


FREE means of feeding it. 


For information about 


FLOWI NG these dry chemical feeders 


both gravimetric 


AND DRY and volumetric... 





Write Dept. M-42.94 
WALLACE & TIERNAN INCORPORATED 


2S MAIN STREET. BELLEVILLE 9, NEW JERSEY 
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Some of the 69 miles of 24- to 126-inch reinforced 
concrete pipe needed for the Pittsburgh sewer project 


Pittsburgh chooses concrete pipe for 
sewer system designed to last 100 years! 


The 70 communities of the Alle- 
gheny County Sanitary Authority 
have planned 100 years ahead for 
their new intercepting sewer system. 
This big. project involves 69 miles of 
sewers—30 miles in tunnels and the 
rest open trench construction. 
Needed strength, durability and 
watertightness are assured by con- 
crete pipe. Extensive testing proved 
these qualities. Total infiltration into 
the first 31 miles completed was less 
than 3 gallons per minute. In many 


contract sections infiltration was 
found to be zero. 

Other communities everywhere 
are also finding that concréte pipe 
can be designed precisely to solve 
their sewer problems. And concrete 
pipe are readily available. For the 
giant Pittsburgh project, special 
casting yards— including all test 
equipment—were set up at conven- 
ient close-in locations to speed up 
schedules, keep costs low. 

For helpful information on modern 


PORTLAND CEMENT ASSOCIATION 
Dept. Al2-29, 33 West Grand Avenue, Chicago 10, Illinois 
A national organization to improve and extend the uses of concrete 


WATER & SEWAGE WoRKS, DECEMBER, 1959 


concrete pipelines of all kinds, write 
for free literature. Distributed only 
in the United States and Canada. 


For the Allegheny County Sanitary 
Authority: John F. Laboon, Executive 
Director and Chief Engineer; 
Lawrence M. Gentleman. Deputy 
Chief Engineer; Richard J. Dougherty, 
Construction Engineer. 





FOR ALL MODERN 


. 
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| 7 — to protect 
a7 | & | masonry 


Carver Pump Company, Musca- | | — 
tine, Iowa, have introduced a new line | | g . * Pr from water 
of diesel powered pumps that range in ‘ 
capacity from 40 to 1600 gpm. These 
pumps are available in both self-prim- 
ing and non-self priming types, and 
in sizes and models suitable for vari- 
ous irrigation and construction ap- 
plications. 





Diesel Pumps 


Seven Day Time Control 
1218 
Paragon Electric Company, Two 
Rivers, Wis., has made available a 
new, seven day time control which 
allows a weekly schedule with indi- 
vidual settings, and not only sepa- 
rates each day of the week but also 
day and night periods. With this new 
design, the company claims that any 
electrically controlled system can be 
turned on or off automatically at dif 
ferent hours of each day, or certain 
days can be omitted entirely. Set- 
tings can also be made in advance 
for an entire week and quickly . 
changed on a moment’s notice. - 
Designed for simple installation, Specify Thoroseal 
the entire switch mechanism can be 
removed from the case by merely Thoroseal is not a thin paint. It is a cement-based product which 
pressing a spring lock; no tools or goes on in a heavy coat and actually becomes a part of the masonry 
screws are required. Other features beneath it and positively seals it against 
include a multi-purpose operation de- the erosion and penetration of moisture. 
vice, and the manual “skip-trip” It goes on quickly and easily—especially 
which consists of a hand trip which with our new wide brush technique. It 
can transfer switch operation at any pays to remember that when you are 
time, without disturbing the daily protecting masonry, the best product is 
or weekly tripping schedules. always the least expensive. Standard Dry 
Wall has been in business since 1912. 
Sealed Electrode Floatless Its products speak for themselves. 
Pump Controller 


In the background, a section of the new filtration plant 
at Miami, Fla. Thoroseal protects all its masonry. 


1219 
Chicago Pump Company, Chicago, Please send me your free new specification guide. 
Ill., has announced the availability of 
its new Sealtrode, sealed electrode Name 
floatless pump controller which may 
be used to control the operation of 
one or more pumps while protecting City am om 


the control from debris, grease or | , 
corrosive material. Dry Wall 
The electrodes are encased in a 2” q r 
protective support pipe having a Products, Inc. 


flexible bulb on the bottom. As the 


Address 





liquid level rises in the basin, a hy- Box X-(4] New Eagle, Pa. 


CONTINUED ON PAGE 27A Plants at New Eagle, Pennsylvania and Centerville, Indiana 
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BADGER’S COMPOUND WATER METER ASSURES 
FULL REVENUE FOR ALL WATER DELIVERED 


Wherever water flow rates fluctuate considerably 
during the day — in schools, factories, hotels, 
theaters, apartment houses, dairies, laundries — 
Badger’s compound meter assures economical, 
efficient service. 

This compound meter combines Badger’s disc 
and turbine meters to provide accurate registra- 
tion at all rates of flow. You get the full revenue 
to which your water department is entitled for 


water actually delivered. 

It is the industry’s only compound meter 
where only one side operates at a time. 
A patented balanced compounding valve directs 
small streams through the disc meter, large 
streams through the turbine side... for accurate 
measurement of all rates of flow, less wear and 
longer service life. 

Write for complete details now. 


piers 





BADGER METER MFG. CO. - 4546 W. Brown Deer Rd.+ Milwaukee 18, Wisconsin «+ Offices in principal cities 
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drostatic pressure is exerted on the 
flexible bulb, squeezing it and caus- 
ing the displaced liquid of the bulb to 
rise in the support pipe toward the 
electrodes. The liquid level in the pipe 
will always equal the level of the 
liquid in which the controller is sub- 
merged. Thus, the rise and fall of the 
liquid within the pipe makes and 
breaks electrical circuits connected 
with the electrodes. The pump start- 
ers are connected with the electrodes 
by controller relays. 


Protective Tape Coating 
1220 
Polyken Sales Division, of the 
Kendall Company, Chicago, Ill., has 
announced the development of a high- 
density, polyethylene protective coat- 
ing for transmission pipeline applica- 
tion by tensioned-spindle equipment. 
The new tape requires no primer, no 
drying or cooling time, gives off no 
fumes, and is not a fire hazard. 


Sewer Cleaning Tool 
1221 

Juswel Company, Columbus, Ohio, 
has recently made available a new, 
improved, self-rotating sewer clean- 
ing tool named the “Root Hog”. It 
is of heavy welded construction and 
has specially designed cutters which 
will not injure a pipe wall. 

The“Root Hog” removes roots by 
double action, forward for cutting 
and reverse for dragging out the 
roots. Other features include a swiv- 
eled draw bar of tool steel for extra 
strength and a threaded ballast plug 
for weight control. 


Fire Hydrant 
1222 
A. P. Smith Manufacturing Com- 
pany, East Orange, N. J., is offering 
its new Model H100 fire hydrant, 
featuring bronze-to-bronze seat ring 
threads, permanent lubrication, and 
a unique design seat removal wrench. 
This new hydrant conforms to 
current A.W.W.A. specifications and 
is available with 454” and 514” in- 
ternal valve openings for working 
pressures up to 150 lbs. When 
equipped with a high pressure pilot 
valve, the Model H100 is suitable 
for working pressures up to 200 Ibs. 





A case 


E 
fo. -M 


Split-Case 


Centrifugals! 





Typical installation in Toledo averages 
80.314% wire-to-water efficiency for year! 


Exceptionally high and depend- 
able efficiency with steady, low- 
cost operation year after year— 
that’s the report from a host of 
municipalities and industries 
using Fairbanks-Morse pumps in 
their pumping stations. 

Why? Ask stations like Collins 
Park High Service in Toledo, O., 
where five Fairbanks-Morse 36- 
in. Split-Case Centrifugal Pumps 
have been giving superb perform- 
ance for 17 years. The No. 3 
pump in the photo pumped 
6,065,590,000 gallons in one year 
alone, handling 26.13 percent of 
the plant total, and consuming 


just 3.55 kilowatts hours per mil- 
lion foot gallons! 


Your Fairbanks-Morse Field 
Engineer welcomes you to inspect 
many other reports like this from 
his files—reports revealing why 
no other manufacturer can match 
the experience of Fairbanks- 
Morse in providing pumps and 
drivers for both municipality and 
industry. Your F-M Field Engi- 
neer will be glad to work with 
your Own engineers in selecting 
the best equipment for your spe- 
cific requirements. Write 
Fairbanks, Morse & Co., 600 S. 
Michigan Ave., Chicago 5, Ill. 


See Sweet's Product Design Catalog File for complete F-M Pump Line. 


&}) FAIRBANKS-MOoRSE 


a@ name worth remembering when you want the BEST 





PUMPS «+ SCALES « ELECTRIC MOTORS « DIESEL, DUAL FUEL AND GAS ENGINES 
LOCOMOTIVES * COMPRESSORS +» GENERATORS » MAGNETOS « HOME WATER SYSTEMS 
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K Vi 


ASBESTOS- 
CEMENT 


SEWER PIPE 


INFILTRATION-PROOF AT 25 PS! PRESSURE 


Tests prove that the exclusive, patented “K&M’” FLUID-TITE 
Coupling maintains a permanently infiltration-proof seal under 
severest field conditions. 

This is true even when “K&M” Asbestos-Cement FLUID-TITE 
Sewer Pipe is under deflection, or is buried at various depths under 
heavy backfill. Tests prove this infiltration-proof pipe can withstand 
25 psi external water pressure. 

In addition to its tight sealing, “K&M” Asbestos-Cement 
FLUID-TITE Sewer Pipe is non-corrosive and completely immune 
to electrolysis. Its bore—with a Manning Factor of n-0.010—remains 
smooth and clean for full, unobstructed flow. 

That’s why there’s a minimum of maintenance with this hardy 
pipe. It reduces treatment loads and costs. Requires fewer periodic 
inspections and cleanings. 

There are five classifications of “K&M” Asbestos-Cement 
FLUID-TITE Sewer 
Pipe tomeet your crush- — § CRUSHING STRENGTHS OF “KEM ASBESTOS-CEMENT FLUID-TITE SEWER PIPE 
ing strength require- 
ments.To simplify plan- e | Class T crass 
ning and design. a 

Eliminate the prob- 
lem of infiltration with hes ’ 3300 
tested and proven 184 3300 
“K&M” Asbestos- 
Cement FLUID-TITE 
Sewer Pipe. Write to us 
today. 








3300 











3300 
































BEST IN ASBESTOS 


KEASBEY & MATTISON 


COMPANY «+ AMBLER «+ PENNSYLVANIA 
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Mr. Mayor! Mr. City Commissioner! 
Mr. City Engineer! 


Proved PERFORMANCE—Not Promises 
Backs CAST IRON PRESSURE PIPE 


Your taxpayers have entrusted you with a decision—long-range in nature and far- 
reaching in consequences—to purchase pipe for your community’s water system 
addition. Whether you borrow money or use current funds, you can’t afford to take 
a chance on pipe that is unproven, with many failures in less than 20 years. 


at MONTREAL since 1816 — [ETT 


CAST IRON | at LYNCHBURG since 1828 —— 132 YEARS 








at PHILADELPHIA since enn 130 YEARS 


PRESSURE PIPE\ - 


at RICHMOND since 1831. _— 1297 YEARS 











at BALTIMORE since 1834 —— 126 YEARS 
Its Superiority 


alaetihin at ST. LOUIS since 1934 — [RP 


Records of Service § at READING since 126 years 








Like These: | at HUNTSVILLE since 





at LANCASTER since 





If you want more proof, we can supply it. Sixty-eight cities are still using 
Cast Iron Pipe more than 100 years old. Join the Century Club! Safe- 
guard your city’s welfare with the only pipe that has stood the test of time. 


his adverti nt i ublished 


ive D maa VI ' jcopwarp IRON COMPANY 


york WOODWARD, ALABAMA 
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Owens Gets Combustion 
Appointment 


Combustion Engineering, Inc., 
New York, N. Y., has announced 
that Vincent P. Owens has been ap- 
pointed Assistant General Sales Man- 
ager in charge of Industrial Products. 

For the past ten years, Mr. Owens 
has been Manager of Paper Mill 
Equipment Sales. He will remain in 
charge of the company’s Paper Mill 
Division sales and will supervise the 
sales of the Industrial Steam Gener- 
ators, Raymond Division Equipment 
and Fabricated Products. 

Mr. Owens has been actively as- 
sociated with the paper mill industry 
since joining Combustion in 1936. 


Rockwell Names 
Hicks Eastern Manager 


Rockwell Mfg. Co., Pittsburgh, 
Pa., has announced the appointment 
of Raymond E. Hicks as Eastern en- 
gineering manager of the Water and 
Sewage Valve sales unit of the com- 
pany’s Meter and Valve Division. 

Mr. Hicks joined Rockwell in 1951 
as a senior sales engineer in the Phil- 
adelphia branch office. He will con- 
tinue to work out of the Philadelphia 
office in his new capacity. Before 
joining Rockwell, he was associated 
with the Pittsburgh Valve and Fit- 
tings Company. 

He is a graduate of the Georgia In- 
stitute of Technology. 


Pennsalt Completing 
First Modernization Phase 


Pennsalt Chemicals Corp., Phila- 
delphia, Pa., has announced it expects 
to complete the first phase of a $6,- 
000,000 modernization program of its 
Wyandotte, Michigan, chlorine-caus- 
tic soda facilities before the end of 
this year. The improvements now 
nearing completion include new 50% 
caustic soda facilities designed to re- 
duce costs and improve quality. 

The second major phase will be the 
replacement of several thousand 
Gibbs diaphragm-type _ electrolytic 
cells with a fewer number of more 

CONTINUED ON PAGE 32A 
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For Accurate Reading 
of Meters on Test 


Meter dials are read accurately .. . down to 14 of 1% 





... When equipped with the Ford Clearvue Test Dial. 
May be used on any straight or round reading register 
between 214” and 3” in diameter, except those with a 
sweep hand in the center. It makes no difference 
whether meter reads in gallons, cubic feet or liters. 
Calibrated aluminum ring, 5” in diameter, can be 
turned to any position for start of test. 


THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 


VALVE OPERATION 


DE: pI MOUNTED VALVE 

OPERATOR 

MAKES EVERY vatve POWER OPERATED 
PAYNE DEAN & CO. CLINTON, CONN. 
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economical, 30,000 amp. cells, and 
the improvement of auxiliary cell 
room equipment. When the new cells 
go on stream in mid-1960, the facility 
is expected to produce chlorine and 
caustic soda with product quality and 
operating efficiency equal or superior 
to any existing diaphragm cell oper 
ation. 

Pennsalt’s Michigan plant, located 
downriver from Detroit, is one of the 
Comipany’s largest single manufactur- 


M©DONALD“2°° 


THE QUALITY NAME IN WATER WORKS BRASS GOODS 


CORPORATION STOPS 


4701 — With Straight Coupling Nut. 
(No Gasket). 
Inlet: A.W.W.A. Corporation Stop Thread. 


Outlet: Standard A.W.W.A. Thread for 
Copper Service Pipe. 


Sizes: 12", 5" x %", %4", 1", 1%", 1%", 2". 


CURB STOPS — ROUND WAY - 
INVERTED KEY — COMBINED 
CAP AND TEE — WITH CHECK 


4713 — Stop 

4714 — Stop and Drain. (Not Illustrated). 
Inlet: 
Copper Tube. 
Outlet: 
Copper Tube. 
Sizes: 


4713 


COPPER SERVICE PIPE FITTINGS 


4753 — Straight Coupling. 
Copper to Outside Iron Pipe Thread. 


Sizes: 42", o" x%", 


4754 — Straight Coupling. 
Copper to Inside Iron Pipe Thread. 
Sizes: Yo", %", 1%, 1%", 1%", 2”. 


—_—— 


a. For information on McDonald’s complete line of quality 
Water Works Brass goods, write to: 


a.y. MSDONALD mec. co. 


Dept. WSW-959, 12th & Pine Sts. 


CENTURY \S 


%", 1”, 1%”, 1%", 2”. 


ing units encompassing both inorgan- 
ic and organic chemical operations. 


Pfaff Receives Appointment 
By Wheelabrator 


Wheelabrator Corporation, Misha 
waka, Ind., has announced that 
George O. Pfaff has been named Di- 
rector of Marketing. Mr. Pfaff will 
continue to supervise Abrasive Sales 
and will be responsible for marketing 


/ FOR OVER 


A.W.W.A, Thread for Flared 
A.W.W.A. Thread for Flared 


%", %", +”; 1%", 1%", 2". 


Dubuque, lowa 
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the company’s general products and 
Techline Division equipment and sup- 
plies. 

His association with Wheelabrator 
began in 1953 with the Sales Pro- 
motion Department. Later, he became 
Manager of Standard Equipment 
Sales, and in 1956 he organized and 
directed the Abrasive Sales Division. 


S. P. Kinney Promotes Two 

S. P. Kinney, Engineers Inc., 
Carnegie, Pa., has announced the 
promotion of J. D. Morrow as Vice- 
President and Treasurer and H. B. 
Carr as Vice-President of Engineer- 
ing. 


Dickey Clay Expands 

W. S. Dickey Clay Mfg. Co., Kan- 
sas City, Mo. has announced major 
expansion plans which include large 
scale projects in St. Louis, Mo. and 
Bessemer, Ala. New and enlarged 
facilities are expected to meet cur- 
rent needs and will assist in keeping 
pace with an expanding demand as 
well. 

Completion of both projects in 
1960 will coincide with Dickey’s Dia- 
mond Jubilee Celebration, marking 
the company’s 75th year as one of 
the leaders in the industry. 

Contracts have been let for con- 
struction of a new straight line tun- 
nel kiln in St. Louis. The complete 
unit, building and kiln will be com- 
pleted and in operation early in 1960. 
This expansion, which augments a 
recently completed St. Louis plant 
addition, will increase the production 
of Dickey’s St. Louis operation by 
30,000 tons annually. 

At Bessemer, Ala., plans for a new 
multi-million dollar plant have been 
finalized, and contracts have been 
awarded. 


Texas Vitrified Promotes 
Kearby to Sales Mgr. 
Vitrified Pipe Company, 
Mineral Wells, Texas has announced 
the appointment of Don T. Kearby 
to the position of sales manager. 

Kearby has been assistant sales 
manager since 1956. He joined the 
Tex-Vit organization in 1954 as a 
member of the home office sales de- 
partment. Later he was assigned to 
customer sales contact work, and 
progressed into the responsibilities of 
field sales supervision. 

A veteran of World War II, Kear- 


CONTINUED ON PAGE 102A 
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the only complete 
water service organization 


In an age of specialization there is a definite advan- 
tage in doing business with a company offering a 
COMPLETE SERVICE . . . providing all the services 
allied to the field of water. 


Only Layne with its network of Associate Companies, and 
over 75 years of experience, all backed by Layne Research 
can offer its customers a complete water service which 
makes Layne unique in the industry. 
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World’s Largest ome Water Developers 


LAYNE & BOWLER, INC., MEMPHIS 


Offices and Factory « Memphis 8, Tenn. 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 
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NEW CAMPAIGN STARTS 
COMMITTEES ACROSS 


For the first time, a nationally organized plan to develop local action to combat 
our growing water shortage has been devised by a supplier to the industry. The 
need for a campaign to stimulate such action was recognized by the Cast Iron 
Pipe Research Association. Here’s how the first year of the campaign was 
planned—and the successful results it produced. 


The theme of the ad campaign “What Will You Do Without Water?” was 
coupled with dramatic photographs of people using water in everyday situations. 





Each ad offered the booklet “‘Water—Make Sure You’ll Always Have Plenty,” 
which outlined working plans for local action against water problems. 


Response was heavy! 


The American people reacted immediately; thousands of requests, from every 
state in the Union, have already been sent in for the booklet—but that’s not all! 
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LOCAL WATER IMPROVEMENT 
THE COUNTRY! 


$ 


Research shows people took action! 


The average person who wrote in for the booklet did at least three things. For 
instance: 


* He informed neighbors and friends of the problems, discussed solutions, and 
sought more information. 


* He requested a starter kit from Cast Iron Pipe Research Association—to help 
spur more interest and plan new and better water facilities. 


* He formed or joined a local water improvement committee in order to take 
direct and immediate action. 


Here are just a few of the remarks received on the worth and completeness of the program. 


From a housewife in Connecticut: ‘Although I had no such intentions before, I’m going to do 
something about the suggestions given.” 

From a teacher in the state of Washington: “Last month I was elected as a trustee for the Local Water 
User’s Corporation. We are now in the process of installing a 
new water reservoir; your program was a very helpful source of 
information.” 


From a retired man in Florida: “Our city is talking of putting in a new water supply system 


in order to tap river water. Y our literature has been very useful.” 


The American people are interested and willing to face the problem; they need only your guidance. 


Now...A complete program for you! 


A complete portfolio has been compiled for you—to help you stimulate action in 
your community ... to help you answer some of your own local water problems. 
If you are now faced with a local water problem in which community relations 
will play an important part, write on your letterhead to the Cast Iron Pipe 
Research Association, 3440 Prudential Plaza, Chicago 1, Ill., Thos. F. Wolfe, 
. Managing Director. 

The Cast Iron Pipe Research Association is proud of the job it has done— 
and looks to the future with confidence that the American people can and will 
lick the water problem! 





& CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 
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“Not a ‘comeback’ in 18 years” 
...with Transite Sewer Pipe 


says Anthony Garcia, President 
Allerton Construction Co., New York 


“hs my eighteen years of installing Transite 
sewer mains and house laterals, I have never 
had a ‘comeback’ because of line failures. 
Most of the installations have been 100% 
under water. Therefore, tight joints that stay 
tight are absolutely essential! For these rea- 
sons Transite has always been my choice for 
sewer line service. I never worry about pass- 
ing leakage or infiltration tests. I play it safe 
—with Transite.” 


You'll want to read how 

Johns- Manville Transite® 

Pipe has helped other con- 

tractors increase their profits 

and productivity ... in 

the informative and inter- 

esting new, 8-page booklet, 

TR-206A. Send for it now! Address Johns- 
Manville, Box 14, New York 16, New York. 
In Canada, Port Credit, Ontario. 


JOHNS -MANVILLE 


JoHns-Manvitte 3/¥) 
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How to support America’s Peace Power 
with each Christmas Bonus 


If your Company is now planning employee 


Christmas gifts or year-end bonuses, why not 
make each remembrance a gift of thrift—with 
U. S. Savings Bonds? Every Bond you give 
contributes to our nation’s Peace Power; it 
represents for the man or woman who re- 
ceives it, a tangible Share in America. 


By installing and promoting the Payroll Sav- 


ings Plan for U. S. Savings Bonds you can offer 
your employees a welcome year-round gift. 

Contact your State Savings Bond Director 
for information about the new 3%4% Series E 
Bonds and for Payroll Savings materials and 
assistance. Or write to the Savings Bonds Divi- 
sion, U. S. Treasury Department, Washington 
25, D. C. 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, 
FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR BELOW. 


WATER & SEWAGE WORKS 
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16 concrete 
specials make 
tough job easier 


If you've ever added a new head house and 
new clarifiers to a water treatment plant, you 
know that the piping job isn’t easy. It’s tough 
to design and install 

But Malcolm Pirnie Engineers of New 
York designed 16 specials in five pipe sizes 
(from 20 to 42 inch) and Contractor Ivor 
J. Lee of Sharon put the job in without a 
hitch for the Shenango Valley Water Com- 
pany, Sharon, Pa. 

The prestressed concrete steel cylinder pipe 
like that used on this job can be designed for 
any project, easy or tough. If you want to 
know more about it, write our headquarters 
plants at Hattiesburg, Miss., or Dayton, Ohio. 


Specials (left) and short lengths (center) simplify installation at Shenango Valley Water Company treatment plant, Sharon, Pa. 
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Of course they are the best! 
Specified by experienced 
water works officials 
in all fifty 
States 


HERSEY MANUFACTURING COMPANY 
ee te 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA 
DALLAS ~— CHICAGO — SAN FRANCISCO. — LOS ANGELES 


YOU CAN'T BUY A BETTER WATER METER THAN HERSEY 








 elhree low-speed engine-type units installed 
on new Mill Creek sewage treatment plont. 


eal performance at 
mill creek 


Three IDEAL 1350 kw generators, coupled to 
1910 hp diesels, turn at 327 rpm to provide power 
for pumping, comminution, flocculation, digestion 
and building lighting at Cincinnati's new Mill 
Creek Sewage Works. A fourth unit, to be in- 
stalled prior to completion of the facility, will 
provide a total capacity of 120 million GPD. It’s 
another example of IDEAL equipment selected 
for outstanding municipal power development 
projects where dependable power performance 
is important. 

On the job in similar installations across the 
land and around the world, IDEAL low and high 
speed generators in ratings from 10 to 10,000 kw 
are designed and engineered to meet your exact 
requirements. You can depend on IDEAL’s repu- 
tation for quality equipment earned in over a 
half-century of creative electrical engineering. 
When your specs say “IDEAL”, it’s the finest! 


. ™ 

EMERGENCY F e i? 
STAND-BY 

Typical high-speed unit 

installed on a diesel 

generating set in a 

Midwestern metro- 

politan telephone ex- 

change. 50, 60 and 400 

cycle, 10 to 4000 kw 

for any requirement. 


VP. 
¢ 


fe jo) The | DEKL ELECTRIC 
<BZ-~ & MANUFACTURING CO. 


323 East First St. Mansfield, Ohio 


WEINM 


vertical non-clog 
pumps handle 
sewage efficiently, 
need little space 


U-VBM 
Bulletin 1600 


-VB 
sation 1610 Weinman Type U-VBM 


pumps need less than half 

the floor space used by con- 

ventional horizontal sew- 

age ejectors of equal 

capacity. The motor, ele- 

vated above the pump, 

needs no additional floor 

space nor flexible shafting. 

Other advantages of 

these pumps are their rea- 

sonable initial cost, low 

installation cost and prac- 

tically maintenance-free 

operation. When floor 

space is at a premium, 

specify Weinman vertical 

Type U-VBM pumps. They 

easily handle liquids, sludge 

or suspended solids without 

_- clogging. Their low suc- 

U-VM tion, powerful operation 

Bulletin 1410 meet toughest require- 
ments. 


Write us for Bulletins which give 

complete information and specifica- 

50th tions. Or, call your Weinman pump 

Anniversory specialist. He's listed in the Yellow 
1909-1959 Pages. 





WEINMAN PUMP: 


290 SPRUCE ST COLUMBUS 8, OHIO 


SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, | 
MOTOR-GENERATOR SETS, SWITCHBOARDS AND CONTROLS | CENTRIFUGAL SPECIALISTS 
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FACTOR: 


CONSERVATIVE DESIGN is one of the im- 
portant reasons why American Concrete 
Cylinder Pipe has gained such high ac- 
ceptance by engineers and water works 
officials in the west. The composite design 
of the pipe is based on a factor of safety 
of 2% at the elastic limit of the pipe. 
American Concrete Cylinder Pipe will 
safely withstand sudden and severe in- 
creases of pressure — surge and water 
hammer — or the occasional concentrated 
external loadings met under unusual field 
conditions. 

The composite action of the mortar lined 
steel cylinder, circumferential rod rein- 
forcement and external mortar coating 


CONCRETE PIPE FOR MAIN WATER SUPPLY AND TRANSMISSION LINES 


accounts for the consistently successful 
performance record of this type of pipe. 
The use of a minimum of 25% to, under 
certain conditions, 50% or more of the 
total required cross-sectional steel area as 
tension-wound circumferential reinforce- 
ment substantially increases the pipe’s 
external supporting strength over that 
which would be obtained if all of the 
required steel area were placed in the 
cylinder alone. 

Take advantage of American Concrete 
Cylinder Pipe’s greater inherent strength 
through more effective use of materials 
—see an American sales engineer when 
planning your next project. 


+ 
PIPE ANO CONSTRUCTION CO. ) 


LOS ANGELES: 4635 Firestone Bivd., South Gate, Calif.— LOrain 4-2511 ¢ HAYWARD: P.O. Box 630 — 
JEfferson 7-2072 « SAN DIEGO: P.O. Box 13 — CYpress 6-6166 * PORTLAND: 518 N.E. Columbia Bivd. 
— BUtler 5-2531 ¢ ALBUQUERQUE: P.O. Box 1782 —CHapel 7-0486 « PHOENIX: American Concrete 


Pipe Co. (Subsidiary) P.O. Box 12127 — Alpine 2-7566 











Se, 


No jamming at bottom of screens with mechanically back-cleaned Jeffrey 
Bar Screens. Rake lifts off accumulated screenings as the flow enters bars. 


.. Bowery Bay Plant chooses 


Jeffrey sewage treatment equipment 


Confidence in the efficiency and reliability of Jeffrey sewage Jeffrey Bar Screens— Nine of these mechanically back-cleaned 
treatment equipment resulted in its use in the original bar screens have been added to facilities at Bowery Bay. Rakes 
40 mgd Bowery Bay Plant...when the World’s Fair enter from discharge side and project through bars as they travel 
triggered New York City’s long range attack on harbor from bottom toward headshaft. Screenings are carried over the 
pollution. Selection of Jeffrey Bar Screens and Collectors top and drop off as rakes leave the screen bars. 

for the recent big extension of plant capacity (now 
120 mgd) testifies to the performance record of the 18-year- 
old Jeffrey equipment. 


If screenings accumulate rake lifts them off as it enters the 
bars. This action virtually eliminates jamming at the bottom of 
the screen. 


Primary and Final Settling Tanks—Rectangular tanks, equipped 
with Jeffrey Collectors, have proved to be the most efficient sedi- 
mentation device ever designed. Stable conditions of flow make 
possible maximum solids removal in tanks of minimum size. 
Simplicity and ruggedness of Jeffrey Collectors assure long life 
and trouble free operation. 

Large carrying capacity of Jeffrey Collectors permits inter- 
mittent operation... significant power savings, a thicker sludge 
and clearer effluent. 


Once you review the facts on the design efficiency and quality 
of Jeffrey equipment for water, sewage and industrial waste 
treatment, you'll see why so many important projects specify 
Jeffrey. Send for Catalog 905, The Jeffrey Manufacturing 
Company, 996 North Fourth Street, Columbus 16, Ohio. 


Jeffrey Collectors were specified for 6 primary settling tanks 


and 8 final tanks added at Bowery Bay. Under ordinary YW 
conditions, mechanical disturbance can be limited to less 


than 1 hour in 24, due to large carrying capacity. 


CONVEYING + PROCESSING « MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
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Maintenance Cost Too High? 


im (O)’, Am oaleleia 


does 
this 





fozot-j mm’ {o] 8 


How much time, effort, and money is spent 
cleaning, resurfacing and/or replacing flanges 
to replace the seal ! 
Expensive? Yes! 

Why not find out about Gask-O-Seals and 
save! Here are the facts: With Gask-O-Seal, flange 


Uitte Uy 


every year’? 


faces require little or no cleaning or resurfacing 
of flanges when replacing the seal — and Gask-O- 
Seals are re-usable. 

Gask-O-Seals save money and effort in many 
other ways, too. They are visually inspectable, do 
not need to be re-torqued, there is no material 
creep and they are non-directional, non-flexible, 
easy to install. They provide no-leakage sealing, 
can not blow out, and there is no wear due to pulse. 

Now available to fit ASA standard flanges. 
Write for free catalog. 


WEINER 
UhsssssU U0: 


Note metal to metal contact. 


Parker SEAL COMPANY 


ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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JAMES A. COX, Plant Engineer of Sioux Falls, S. D., 


Waterworks, says: 


“Lime treatment of our 
—— water doesn't clog 
Our porous underdrains” 


“When we added this plant to our system in 1955, we 
decided on ALOXITE® aluminum oxide bottoms with 
Anthrafilt for the filter media. Up to then, we'd used 
graded sand filters with mushroom orifices. 

“Our peak load of 18 MGD is easily handled by ten 
filters. We remove temporary hardness, also iron and 
manganese, by the lime process. Recarbonation stabi- 
lizes the effluent from the sedimentation basins. After 
recarbonation we add 1l-ppm sodium phosphate to 
the water to insure a stable water on our filters and 
underdrains. 

“Some of the water runs as high as 600 ppm hard- 
ness, which we knock down to about 200. Yet the 
Anthrafilt is as black as the day it went in. There’s no 
sign of lime carbonate coating on it or the ALOXITE 
filter plates. 

“With this porous filter bottom, we find backwash- 
ing very fast, very uniform. We get exceptionally good 
expansion of the filter media too. There’s no mud ball 
problem at all. 

“Proper handling of the lime treatment, and careful 
installation of the filter bottoms have paid off for us. 
The ALOXITE plates are standing up very well, and 
have required no service since they were put in.” 


CARBORUNDUM 


Registered Trade Mark 
Dept. X-119, Refractories Division, Perth Amboy, N. J. 
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| | } ‘ | | | } ( \ V € . | + —_ | ECE | WS Products for industry: electrical generation, distribu- 


Backing up the broad line of Allis-Chalmers products 
are more than 200 field installation and service men. 
Available day or night, they respond promptly to the 
emergency needs of A-C customers. 

Hundreds of other facilities, strategically located, 
guarantee lifetime service support to Allis-Chalmers 
products wherever they are applied. 


Regional Offices are located in key industrial cities. 


District Offices across the country cover every city or 


tion and utilization equipment; pumps; compressors; mechanical 
power transmission equipment; processing machinery; motors 
and control; water conditioning systems, plus materials han- 
dling equipment. 


area wherever Allis-Chalmers equipment is used. 


Certified Service Shops are only minutes away for 
expert round-the-clock service. 


Warehouse Stocks are within easy reach of all these 
service teams for fast delivery. 

Ask your A-C representative about this coast-to-coast 
service organization, and the lifetime service support 
behind every A-C product, or write to Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-1198-GI 





Mayor R. Dewey Stearns says... 





“Saginaw’s modern water 
system pays for itself 
365 days a year!” 


“Good, fresh water—with its quality protected 
by miles of Transite Pipe—helps make Sagi- 
naw, Michigan, a wonderful place to live... 
work .. . and do business!” 


*“‘Busy shoppers in downtown Saginaw give an accurate indica- 
tion of the active business climate our citizens enjoy .. .” 


“Diversification is important to our economy. And each industry “Because good water is vital to the life and growth of 
—from automotive products and heavy machinery to baking equip- Saginaw, we go to one of the best raw water sources in the Midwest 
ment, precision instruments and agriculture—thrives on water...” ... to Lake Huron fora limitless supply of the finest and purest water.” 


J-M Transite Pipe 
safeguards water purity... 
helps keep its cost low! 


Made of tough, durable asbestos-cement, Transite® 
Pipe cannot rust . . . stays clean to protect the quality 
and purity of the water it carries! 

Transite also saves tax dollars for other uses—it is 
installed quickly, economically . . . its smooth interior 
keeps pumping costs low . . . its Ring-Tite® Coupling 
conserves precious water. And, of course, Transite 
Pipe is noted for its unusually long life. 


For information on how Transite Water Pipe (and 
‘ , m Transite Sewer Pipe, too) can serve your city write 
“A water system must undergo continuous expansion to meet Johns-Manville, Dept. N-9, Box 14, New York 16, N.Y. 
growing domestic, industrial and fire protection needs. Transite 
Pipe has helped Saginaw expand economically and efficiently since 
we first used it in 1933.” 
Your prosperity, welfare, safety, depend on good water . . . and plenty of it. 
Now is the time to support your water program .. . and water utility officials, 


JOHNS-MANVILLE 
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Auxiliary service is the job for six 10 x 8 A-C pumps. 


They are driven by Allis-Chalmers motors. 


From the smallest auxiliaries to giant, main system 
pumps, the range chart for Allis-Chalmers pumping 
units covers practically every public works require- 
ment. This outstanding one-source equipment avail- 
ability is a good reason why A-C should be given 
“first call” in modernizing the pumping facilities of 
your municipal system. 


And complete line is only one “‘plus’”’ for Allis- 


Main station application involves 12 A-C 72-inch Type SP 
pumps like that shown. 


Chalmers. Teamed motors and control; customized 
standardization of parts and materials; engineering 
assistance and nationwide service are others. 


Whatever your need in centrifugal pumps (and 
A-C builds units even beyond the chart shown), con- 
tact your representative or distributor. For additional 
information, write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


A-1023-PW 
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ENGINE INSTALLED BY POWER SERVICE CO., ATLANTA, GEORGIA 


in case of fire and power failure 


V-85 
ENGINE 


DRIVES PUMP 


to protect the Georgia Division Plant of 
LOCKHEED AIRCRAFT CORPORATION 


The largest aircraft plant under one roof in the United 
States—Air Force Plant No. 6 at Marietta, Georgia— 
is operated for the Air Force by Georgia Division of 
Lockheed Aircraft Corporation to build C-130 Hercules 
Cargo-Troop Carriers. Here—ready for emergency—is 
a Buffalo 10’’ Class S double suction pump with 2214” 
diameter impeller, driven by a V-85 Climax 390 hp 
engine. With its minimum capacity of 4500 gpm at 
100 psi discharge head, this unit will go into action 


CLIMAX ENGINE MANUFACTURING CO. ° 
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DIVISION OF WAUKESHA 
FACTORY—CLINTON, 


pumping water in the event of fire and a power failure. 
The V-85 Climax Engine—8-cyl., 60° V-type, 7!4-in. 
bore x 7-in. stroke, 2474 cu. in. displ.—burns butane 
or natural gas. Fuel economy is built in. The unusual 
compactness of Climax V-8 design means more power 
packed into less space. Rugged, too, for durability with 
dependability in continuous duty utility plant pumping 
and generator service. 
get Bulletin SA-584. 


For all its plus-value features 


IOWA 


CL-110 


MOTOR COMPANY 





install valves 


interrupting 
service! 


Wou can add needed gate valves anywhere in your 
water system—without a shut-down—when you use 
MUELLER® Inserting Valves. These valves are spe- 
cifically designed to be quickly, easily installed in any 
existing 4”, 6” or 8” cast iron main under full service 
pressure. There is no loss of water, no interruption of 
service and no loss of fire protection. 

The gate valve mechanism of the Mueller Inserting 
Valve is identical to that of dependable Mueller 
AWWA Gate Valves and Mueller Tapping Valves. This 
permits standardizing on one type of valve mechanism 
for all your valve needs. 

This product feature is typical of the attention to 
detail in research, design and engineering that becomes 
a part of every Mueller product produced for the 
water works industry. 


here’s how with Mueller Inserting Valves 














4. Bolt sleeve halves to main 2. Cut out section of main with 
and calk end joints. Mueller Drilling Machine. 








MUELLER CO. 
3. Lower valve plug assembly 
DECATUR. ILL. into main and secure. 


Factories at: Decatur, Chattanooga, Les Angeles; 
in Canada: Muciier, Limited, Sarnia, Ontarie 
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How to Protect 
Concrete Sewers from 


Chemical Wastes 


T-Lock Amer-Plate is a high polymer PVC sheet, easily cast 
into pipes, tunnels and structures to form a partial or com- 
plete 360° protective lining. Used in inverts, it permanently 
protects concrete from corrosive chemical effluents. In arch 
areas, it positively stops oxidized H,S corrosion. T-Lock is 
also highly abrasion resistant; impartial tests show that it 
abrades at only 1/70th the rate of concrete. 

The fact that T-Lock ends erosion and corrosion problems 
in industrial and municipal sewer systems is attested to by 
more than five million square feet now in use. 


WRITE FOR THIS FREE DATA 


Any of the following printed pieces may be obtained without 
obligation by writing to Amercoat Corporation at the address 
shown below. Perhaps the information contained will prove 
helpful to you when designing your next sewer. 


T-Lock Amer-Plate, locked-in protective lining 
for concrete pipe, tunnels and structures. 


Sewers in which T-Lock Amer-Plate has 
LIST: been installed, including names of purchasing 
bodies, locations, dimensions and dates. 


BROCHURE: 


Wichita’s new sewer is plastic lined to 
REPRINT R-6: protect concrete from sulfide gas (Kansas 
Construction Magazine). 


How T-Lock was applied to a cast-in-place con- 


REPRINT R-7: s . 
crete sewer tunnel (Engineering News-Record). 


How City of Los Angeles protects new sewer 
REPRINT R-10: against corrosion (Water & Sewage Works 
and Public Works). 


Try these tricks for faster lining of sewer 


REPRINT R-15: tunnels (Construction Methods & Equipment). 
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Chemical wastes have no 
effect on concrete sewers when 
inverts are lined with 
T-Lock Amer-Plate® 


(lining exaggerated in 
proportion for clarity) 


Applicators strategically located 
throughout U.S. and Canada 


CORPORATION 


Dept. WL e« 4809 Firestone Boulevard 
South Gate, California 


© 921 Pitner Avenue + Evanston, Iilinols 
® 360 Carnegie Avenue + Kenilworth, New Jersey 
®@ 2404 Dennis Street + Jacksonville, Florida 
@ 6530 Supply Row « Houston, Texas 








Commissioner Hugh 
Brewer says: ‘‘We are 
pleased with the continu- 
ous, dependable service of 
these Rotovaives.” 





Actual pressure recording meter chart shows how City pressure remains constant despite 
variations in supply line pressures over a 24-hour period. EXAMPLE: 


“They are the best control 
valves | ever saw,” testi- 
fies Water Superintendent 


Time Supply Pressure John Luce. 


5:00 p.m. 135 psig 
5:10 p.m. 105 psig 


City Pressure 
70 psig 
70 psig 


8.9 MGD 


Flow Rate | 
15.0 MGD 








Ft. Smith Relies On Allis-Chalmers ROTOVALVES For 
CONSTANT WATER PRESSURE 











Since 1949, the City of Fort Smith, Arkansas, has used 
Allis-Chalmers Rotovalves exclusively on pressure regu- 
lating service. Two 16” hydraulically-operated Roto- 
valves, installed on a 23-mile gravity supply line from 
the filter plant to the City, have given uninterrupted 
service. City water pressure remains constant regard- 
less of supply line pressures or rate of flow (demand) 
in the system. 


Manually-operated A-C Rotovalves are also installed in 
Ft. Smith’s transmission and distribution mains. In 
the event of an emergency, hydraulic imbalance and 


RESEARCH DESIGN 
Rotovalves 


HYDRODYNAMICS 


mechanical design of these valves permit fast, easy 
operation by one man. Rotovalves installed by the Ft. 
Smith Water Department have a perfect service record 
with only nominal maintenance. 


There is a full line of Allis-Chalmers Rotovalves, ball 
and butterfly valves to meet all requirements in water 
service. For complete information, call your A-C valve 
representative, or write Allis-Chalmers, Hydraulic 
Division, York, Pennsylvania. 


Rotovalve is an Allis-Chalmers trade name. 
Ball Valves 


Butterfly Valves + Free-Discharge Valves 





Hydraulic Division 


ENGINEERING FABRICATION 


Hydraulic Turbines & Accessories «+ 


Pump-Turbines Pumps « Liquid Heaters 


ALLIS-CHALMERS 
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Trident water meters are precision instruments... every 
part made to extremely close tolerances . . . every ma- 
terial carefully selected and tested to give longest life 
in your water system. 


Most important, every improvement made in new 
Trident meters immediately becomes available in re- 
pair parts for your older meters. You re-order only the 
latest parts. As you replace worn, out-dated parts over 
the years, your Tridents are automatically modernized. 


To protect you from substitutes . . . and to make 
sure you're getting the benefits of Neptune progress. . . 
the Trident trademark is put on most all Trident parts 
... and the date is put on every major Trident part. Take 
a look at these date marks. They show you how well 
Tridents last. They also show you how your older 
meters have been kept up to date over the years with 
improved Trident repair parts. 


Insist on genuine Trident parts . . . and check to be 
certain. 


NEPTUNE METER COMPANY 
19 West 50th Street © New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lakeshore Rd. « Toronto 14, Ont. 


Branch Offices in Principal American and Canadian Cities. 
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TRIDENT WATER 
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The effect on water and sewage systems of the movement to the suburbs is typified in the . 


Explosive Growth of a District 


EDITOR’S NOTE: Begun in 1951 to provide sewerage and sew- 


age treatment for an area of one hundred acres outside of Denver 
=) 


the North Washington Street Water & Sanitation District in less 


then eight years found itself with an area of eight square miles, 


500 water consumers and a 4 mgd water softening plant as well as 


the sewer system and sewage treatment plant. It also found itself 


expecting to have five times as many customers as it now has with- 


in the next few years. This is the typical pattern of suburban de- 


velopment in this country today. How the district kept pace with 


this rapidly expanding situation is told here by the President of 


the firm which acted as consulting engineers to the District. 


@ THE NORTH WASHINGTON Street 
Water & Sanitation District was or- 
ganized in 1951, principally for the 
purpose of providing sewage disposal 
for a small area of approximately 100 
acres just north of the City and Coun- 
ty of Denver which is lower in eleva- 
tion than the Denver sewage treat- 
ment facilities. Following the organ- 
ization of the District, further studies 
showed it to be of considerable ad- 
vantage to expand the District's 
boundaries north approximately three 
miles to encompass a community 
known as Welby, Colorado which is 
approximately one mile north of Clear 
Creek. The area covered by the Dis- 
trict then included the lower portion 
of a natural drainage channel, ap- 
proximately four miles in length, 
north and south, on the west bank of 
the South Platte River, and about 
two miles in width with an artificial 
boundary, a new express way, known 
as the Boulder-Denver Turnpike as 
its west boundary. 


Sewer System 

In 1953, $410,000 in bonds were voted 
for the purpose of constructing sani- 
tary sewers throughout the major por- 
tion of the area and a sewage treat- 
ment plant of approximately 1 mgd 
capacity. The bond election was suc- 
cessful and 54,200 ft of sanitary sew- 


ers were installed. The sewage treat- 
ment plant was constructed at the 
confluence of Creek and the 
Platte River. A more ideal location 
for a treatment plant would be diffi- 
cult to find as it placed it in position 
to receive sewage from an area reach- 
ing several miles both north and south 
and theoretically for some 20 miles 


Clear 


by V. A. VASEEN, Pres. 
Ripple & Howe, Ine. 
Denver, Colo. 


to the Rocky Mountains on the west. 

The Sanitation District started its 
facilities in November 1954 with ap- 
proximately 80 per cent of the design 
hydraulic load which is a flow in the 
order of 0.8 mgd. About 80 per cent 
of this flow is high BOD wastes from 
a group of industrial plants. These 
industries are: a National Foods 
packing plant and the Alterberger 
Packing Plant each killing approxi- 
mately 200 steers per day, the Zenith 
Packing Plant slaughtering about 20 
head a day, the Dorffler Horse Meat 
Packing Plant handling around 30 
horses per day and the Princeton 
Dairy pasteurizing and bottling ap- 
proximately 1000 gallons of milk each 
day. The average BOD of the raw 
sewage varied from 800 to 1200 mg/1. 
Sampling of the raw effluents of these 
various plants as they discharged to 


THE NORTH WASHINGTON Street Water & Sanitation District Sewage 


Treatment Plant 
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BAR SCREENS at the sewage treatment plant 


the Platte River was attempted prior 
to the design of the plant, so that a 
general idea of the strength and flow 
would be available. At best, the infor 
mation obtained was insufficient to be 
of use in the preparation of the final 
design. 


Treatment Plant 

The sewage treatment plan was 
constructed with a disintegrator and 
bar screen followed by a wet pit con- 
taining two 500 gpm vertical wet pit 
pumps lifting all the sewage approxi- 
mately 30 ft, including friction head, 
to the primary clarifier. The primary 
is 65 ft in diameter by 7.5 ft side wall 
depth. The tank is concrete and a 
grease skimmer was provided. Sew- 
age then drains from the clarifier by 
gravity to a high-rate bio-filter 100 ft 
in diameter with a stone depth of 4 ft. 
Following the filter, the sewage is 
proportioned so that sufficient filter 
effluent is allowed to drain back to the 
raw sewage wet pit and be pumped 
back through the plant to provide 1:1 
recirculation on the filter. The plant 
effluent is lagooned and then allowed 
to drain to the Platte River. Two 
heated digestors each 30 ft in diame- 
ter by 25 ft SWD equipped with draft 
tube risers are provided for sludge 
treatment. Sludge is recirculated by 
a horizontal 150 gpm non-clog open 
impeller pump. 


District Growth 


Immediately following the installa- 
tion of the sanitary sewer system, the 
City of Thornton, Colorado now a 
community in excess of 12,000 people 
was started at the north boundary of 
the sanitation district. This opened an 
area of approximately eight and one- 
half square miles between the City of 
Denver on the south and Thornton on 
the north to industrial, commercial 
and residential development. Consid- 
erable pressure by various interests 
was brought on the Board of Direc- 
tors of the District to activate itself 
as a Water District as well as a Sani- 
tation District. The subdivision activ- 
ity was in the north half of the Dis- 
trict, which made it difficult to sell the 
bond issue necessary to make a water 
system available for subdividers to the 
various gardeners and the few resid- 
ential residents of the District. In 
April 1955, the author’s firm prepared 
a comprehensive water report for the 
Board of Directors, indicating the ex- 
pected growth rates as well as the 
other pertinent data on the potential 
of the water district. Although many 
avenues were explored by the District 
in attempting to find a means of pro- 
viding the water system, it was not 
until May 1956 that the work was 
successful. At that time the P-C En- 
terprises Company and the District 
came to an agreement under which 
P-C Enterprises agreed to construct 
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approximately $200,000 worth of wa- 
ter facilities to be owned by them until 
such time as the District was finan- 
cially able to purchase the construc- 
uon from revenues. The District 
agreed to operate and maintain the 
system through the period of lease, 
wnich was estimated to be between 
» and 4 years. Specifically, P-C En- 
lerprises agreed to construct a main 
water line trom the source of supply 
to the principal area of subdivision. 
they also agreed to construct sufh- 
cient shallow wells to provide a maxi- 
mum of 1 mgd of water for the sys- 
tem, as well as a control and booster 
pump house, a 1 mil gal storage res- 
ervoir, and to purchase approximately 
tnree acres of land for the develop- 
ment of the raw water facilities. 


Water System Construction 


In May 1956, the contract for 
phase one of the project was let. 
Chis contract called for 10,000 ft of 
10 in. pipe; two shallow wells, ap- 
proximately 24 ft deep, with a 125 
gpm, 355 ft total dynamic head pump 
for one well, and a 250 gpm, 355 ft 
total dynamic head pump for the sec- 
ond well, as well as an automatic 
chlorinator. During the construction 
of the two shallow wells it was found 
the type of aquifer encountered was 
pocketed with tight sands and that 
better water production would be ob- 
tained from the construction of an in- 
filtration gallery. Consequently, 290 ft 
of perforated tile, 24 in. in diameter 
was laid on a 6 in. gravel bed on top 
of the shale, approximately 24 ft from 
grade, and then covered with the 
sandy material found at the site. The 
290 ft was found to produce in excess 
of 700 gpm thus providing the 1 mgd 
sought for the original development. 


Phase Two 


A further requirement of the agree- 
ment between P-C Enterprises and 
the District was that the P-C Enter- 
prises Co, would construct at the 
149th connection to the water system, 
the balance of the construction. How- 
ever, the growth of both the water 
and sanitation system was so rapid 
that in October, 1957 with approxi- 
mately 120 connections, P-C Enter- 
prises authorized receiving of bids on 
the balance of the work. Contracts 
were let in January 1958 for a 1 mil 
gal concrete prestressed reservoir to 
be built at a cost of $48,808. Also 
included in the contract was the trans- 





fer of the high lift well pumps to the 
pump house to serve as two of the 
four booster pumps, the installation in 
the wells of two 350 gpm, 65 ft head, 
vertical turbine pumps, and the in- 
stallation of one 600 gpm, vertical hol- 
low shaft pump, and one 890 gpm, 
vertical hollow shaft pump in the 
booster station. This provided a total 
of 1780 gpm capacity at 355 ft total 
dynamic head in the station. The bal- 
ance of this construction cost $54,- 
150.08 bringing the total construction 
cost of the project to $102,958.08. 


Water Softening 


This construction was complete in 
July 1958, and almost simultaneously 
the District was pressured by prop- 
erty owners in the balance of the area 
for the installation of water mains 
and water softening as an attraction to 
industrial and residential develop- 
ment. After careful consideration the 
Board of Directors decided that a 
bond issue sufficient to completely in- 
stall water mains and laurels through- 
out the balance of the District, as well 
as a softening plant, would not be 
passed. Consequently, after a series 
of public meetings on March 4, 1958 
a bond election was held to vote on 
$37,500 in bonds for a partial pro- 
gram. The issue was defeated 125 to 
101, with the Board being informed 
that the tax paying electors would not 
pass any bond issue which did not in- 
clude money for a softening plant. 
This was a surprise to the Board as 
the water being served to the custom- 
ers was not extremely hard as can be 
seen from the analyses in Table 1. 

The Board of Directors reestimated 
costs and called for an election on 
June 3, 1958 for a Bond issue of 
$500,000 to install 69,200 ft of pipe 
and construct a 1 mgd ion exchange 
type softening plant. The pipe cost 
was estimated to be $350,000 and the 
softening plant $115,000 with engi- 
neering and contingencies set at 
$35,000 for a total of $500,000. This 
election was successful with a vote of 
137 to 105. Consequently, following 
bids, contracts were awarded for the 
construction of the pipe system for 
$326,099.95, and the softening plant 
for $107,494.91. 

The engineers had earlier in the 
year designed an ion exchange type 
softening plant for the community of 
Littleton, Colorado with a capacity of 
4 mgd on 16 grain per gal hardness 
water from the Platte River which has 


similar characteristics to the raw wa- 
ter of the North Washington Street 
Water & Sanitation District. It was 
felt by the engineers that to offer a 
revision of this same plant would 
possibly gain for the District a con- 
siderable increase in capacity at little 
additional cost. With this in mind the 
plant was redesigned. The net of the 
redesign and other simplification was 
a plant of 4 mgd capacity, when sof- 
tening 30 grain water to approximate- 
ly 15 grain water or 3 mgd capacity 
softening the water to 10 grain per 
gal. The plant consists of four 108 in. 
diameter by 78 in. high welded steel, 
tanks, with 6 in. headers. A high ca- 
pacity sterene resin, having a capacity 
of 25,000 grains per cubic foot was 
used. Each filter contains 235 cubic 
foot in a bed depth of 44.4 inches 
deep. The calculated regenerative 
dosage is 0.4 pounds of salt per kilo- 
gram of regenerated bed or 2350 Ibs 
of salt regeneration. The filter manu- 
facturer also furnished one brine tank, 
(steel) 84 in. in diameter, 48 in. side 
water depth, along with all valves, con- 
trols, pressure piping necessary for 
the operation of the unit. 

The water lines were installed in 
such a way that they could be chlorin- 
ated and used almost immediately fol- 
lowing construction installation by the 
contractor. The softening plant was 
started in November 1958 and pro- 
duces a water with its hardness re- 
duced to 7 grains per gal. 

On February 1, 1959, the District 
was serving water to 500 water cus 
tomers with a future potential of ap- 
proximately 2500 customers, as indi- 
cated from the present rate of sub 
division activity in the area. 


A VIEW OF THE ion exchange units at 
the Districts mgd softening plant. 


The repayment to P-C Enterprises 
by the District consists of the District 
charging a tap fee of $250.00 for wa- 
ter, of which $200.00 is placed in an 
escrow account of the District. When 
this account reaches the cost of the 
plant, the option to purchase which 
has been exercised, takes place in fact. 
If this amount of money does not total 
the cost of the plant within the three 
year period following construction, 
then the District would be obliged to 
set aside revenue from operation in 
order to accelerate the accumulation 
of funds needed for the purchase of 
the plant. The total cost to the Dis- 
trict when comparing the agreement 
terms will be approximately the same 
as if the District had financed the 
project with 5 per cent bonds over a 
20-year period. Legally no debt ex- 
ists on the District as there is no obli- 
gation to purchase and thus removing 
the possibility of being required to 
increase taxes. 





Table | 
WATER ANALYSES 
NORTH WASHINGTON STREET 
WATER AND SANITATION DISTRICT 


mg/! 


Alkalinity 
Alkalinity 
Calcium 


{Methol-Orange) 302 
(Pheonothaline) 0 


Magnesium 22 
Sodium 

Sulphates 620 
Chlorides 37 
Silica 

Iron 

pH 

total hardness 

total dissolved solids 


mg/l as Calcium As Calcium Grains 
Carbonate per gallon 


302 17.7 
396 
86 
465 
644 
52 


482 
998 


28.2 
55.4 
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NEW YORK SECTION, AWWA 


A record 540 members and guests at the Annual Fall meeting were given a step-by-step 


Public Relations Program 


® The technical 
with subjects on speaking publicly 
and preparation of a motion picture 
designed to implement a public re 
lations program. 


program led off 


HOW TO OBTAIN SPEAK- 
ING ENGAGEMENTS by W. T 
Miller, Research Cast 
Iron Pipe Association, 
Chicago, Illinois. Mr. Miller pointed 
out that water department officials 
in communities of 1500 to 20,000 
population would probably have to 
exert initiative to their 
activities. It is important that man 


Engineer, 
Research 


publici ze 


agement executives joins local or 
ganizations, work actively on com 
mittees and make all possible con 
tributions to public community life 
Employees should be encouraged to 
be active also. 

Do not wait invitation to 
speak. Political groups, service clubs, 
educational 
merous 


for an 
organizations and nu 
other local 
participants for their program sched 
ules. Prepare notes on interesting 
subjects pertinent to your department 


activities need 


and approach leaders of local organ 
izations. After the initial contact, 
follow up with a reminder letter to 
indicate your enthusiasm about tak 
ing part in their program. Mr. Miller 
encouraged the preparation of ex 
hibits for local home and 
participation to the greatest possible 
extent. 


shows 


Above all, be accurate in your pres- 
entation. Use visual aids and deliver 
your speech first prior to using dem 
onstrators or passing out literature 
Arrange for newspaper publicity im 
mediately following the meeting. Do 
this even though you have to write 
up the material personally. Submit it 
to the local newspaper, radio, and 
television stations. Do not be overly 
modest in your press releases. 


HOW TO MAKE AND SHOW 
A MOVIE, by John E. Kleinhenz, 


Director of Public Relations, Indian- 


apolis Water Company, Indianapolis, 
Indiana. Motion pictures can be used 
to good advantage by utility man- 
agers desiring to publicize the need 
for a new plant, rate increase, bond 
issue Or other necessary activity on 
the part of the organization. The 
following steps are essential to prepa- 
ration of any motion picture. The 
story should be written tied to the 
reason for the picture, appropriate 
shots should then be selected. A 
script should be arranged then the 
film should be shot and edited. It is 
desirable to have a print made from 
the original as well as having a black 
and white work print made if the 
original is in color. This preserves 
the original and protects it from dam- 
age. 

The best motion picture contains 
scenes which are neither too short, 
nor too long, and that are descrip 
tive of the subject. The speech should 
be taped using a musical background 
This eliminates the necessity of re- 
peating the same speech at every 
showing throughout the life of the 
motion picture. Mr. Kleinhenz en- 
couraged his listeners to refer to 
technical manuals on the subject, tak 
ing advantage of all previous knowl- 
edge. 

It is important that every advan- 
tage be given to displaying the motion 
picture properly. The room should be 
arranged previous to the showing, 
darkened, the stage should be set and 
insofar as possible the audience com- 
fort should be considered. Do not 
hesitate to advertise the availability 
of the film showing it in advance of 
any public display to your superiors, 
the press, including radio and tele- 
vision and use posters to advertise its 
availability for showing. In order that 
the investment in the film may be 
properly pro-rated, keep accurate 
records of the showings and the num- 
ber of people who observe the com- 
pleted motion picture. Mr. Kleinhenz 
showed his color sound film “Plan to 
Plenty”, the story of Indianapolis, 
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A Staff Report 


Indiana’s water system and “Price- 
less Water’, the story of Rahway, 
New Jersey’s water system. 

As a wind-up to the Waterworks 
School, a black and white film from 
National Headquarters of the 
AWWA, entitled “What’s In It For 
Us” was shown. This is a report of 
the San Francisco Meeting in July, 
1959 and included a section entitled 
“A Salute to Harry Jordan” on the 
occasion of Mr. Jordan’s retirement 
as Executive Secretary of AWWA. 


PROBABLE ACCURACY FOR 
PROPORTIONAL PACING SYS- 
TEMS by Frank Russo, Utilities 
Sales Division, B-I-F Industries, 
Inc., Providence, Rhode Island. This 
paper discussed the problems involved 
in determining the total accuracy of 
complex automated systems. He ex- 
plained the determination of the re- 
sultant accuracy of multiple compo- 
nents designed into a system is pos- 
sible by means of the root mean 
square formula which considers the 
known accuracy of each individual 
component in the system. Slides were 
used to illustrate both simple and 
complex systems and how the formu- 
la is used to determine the probable 
maximum error (PME) of each sys- 
tem. 


PURE WATER AND PUBLIC 
HEALTH, a 31-minute motion pic- 
ture produced by the Cast Iron Pipe 
Research Association was introduced 
by Mr. W. T. Miller, Research En- 
gineer. This film is available for 
showing by Utilities Departments 
throughout the country. 


MUNICIPALITIES, CON- 
TRACTORS AND ENGINEERS 
—-A LAWYER’S VIEWPOINT by 


Edgar A. B. Spencer, Partner, Spen- 





cer and Tunstead, Attorneys, New 
York, New York. This interesting 
discussion presented the legal rela- 
tionship between municipalities, con- 
tractors and engineers. 

It was pointed out that municipali- 
ties are public corporations run by 
ordinary men. They are continually 
under close public scrutiny and sub- 
ject to continuing political review. 
Organizations must operate within 
the law and within the authority 
granted to them by the law. In legal 
negotiations, municipalities should be 
careful to use qualified personnel for 
witnesses and reporting events sub- 
stantiating their legal cases. Munici- 
palities were encouraged to use fair, 
clear contracts which contain no 
trickery. This contributes to fair, 
competitive bidding on contracts and 
in the long run reduced the cost to 
the City of contractual work. 

Contractors basically are in busi- 
ness to make a profit. They must 
clearly understand the terminology 
of the contract documents. Successful 
contractors more often than not work 
with their attorneys to obtain a clear 
understanding of exactly what each 
job they bid entails. Jobs indicating 
a high degree of risk will include pro- 
portionately high dollar values to 
cover these risks. On the other hand, 
the jobs which have a clearly written 
contract with no trickery will have 
proportionately lower figures includ- 
ed from the contractors normally in 
proportion to the degree of risk in- 
volved. Contractors will watch care- 


fully to visualize who is going to in- 
terpret the contract documents. If a 
legal organization has been active in 
the project, bid preparations will be 
affected accordingly. Good contrac- 


tors consult their attorneys before 


bidding to be certain exactly what the 
contract documents contain. In this 
manner they are protected against 
trickery and are in a position to de- 
fend themselves should the occasion 
arise. 

Consulting engineers should draw 
clear specifications, and the contract 
documents should ask the contractor 
to take no risks which good engi- 
neering can avoid. A payment sched- 
ule should be established which will 
tend to prevent bid un-balancing. En- 
gineers should more freely admit er- 
rors and omissions and not hold con- 
tractors and municipalities liable for 
these items in the contract documents 
and specifications. Considerable dif- 


ficulty could be avoided if engineers 
would depend on attorneys to pre- 
pare the contract form in documents 
for public and private bidding. 


RADIOLOGICAL FALLOUT 
AND CIVILIAN DEFENSE mod- 
erated by Vice-Chairman C. M. Tay- 
lor, Oneonta, New York. The panel 
discussion brought out the import- 
ance of understanding the source of 
fallout such as weapons tests and nu- 
clear energy plant accidents. The pos- 
sibility of contamination from nu- 
clear warfare is the final source which 
could heavily contaminate specific 
areas and interfere greatly with the 
general population. Some discussion 
of the nature of radio isotopes and 
the tissue damages they can cause 
was given. These remarks were made 
by Mr. J. E. O’Brien of the New 
York State Civil Defense Commis- 
sion. 


MATCHING FUNDS FOR 
PUBLIC UTILITIES by Raymond 
sarbuti, Deputy Director for Admin- 
istration, New York State Civil De- 
fense Commission. Operators and su- 
perintendents were encouraged to ap- 
ply for matching funds for auxiliary 
power units, pipe fittings and two- 
way radio equipment. Waterworks 
have not participated to any great 
extent in the matching funds pro- 
gram. 

A “Round-Table Conference” with 
Mr. Donald E. Stearns, P. E., Cas- 
anovia, New York as leader was well 
attended. Major topics for discussion 
had been selected in advance of the 
program. Your Practice in Thawing 
Water Service, this subject brought 
considerable discussion from the As- 
sociation members. In most cases the 
service line thawing is charged to 
the customer, often because regula- 
tions give the water department no 
authority beyond the curb stop. At 
least one community provides thaw- 
ing service at no charge to the cus- 
tomer. This is considered good will 
service which pays off in the long 
run, helping when rate increases and 
bond issues are needed. One Utility 
hires an independent contractor to 
thaw service lines and this contractor 
makes a direct charge to the cus- 
tomer. When electric equipment is 
used to thaw service lines, the service 
should be disconnected at the meter 
pit to avoid grounding connection 
which could carry into the building 
and destroy electrical wiring. 


YOUR TROUBLES FROM 
SPRINKLING LOADS. This prob- 
lem has plagued certain members of 
the New York Association for many 
years. The Long Island group in 
particular has continuing problems 
which cannot be solved economically 
through installation of over-sized 
mains for the period when loads oc- 
cur. The concensus of opinion was 
that a sprinkling ordinance should be 
passed allowing the superintendent 
to establish sprinkling hours. Regula- 
tions must be policed and infractions 
could be met by turning off sprinkling 
services, not household water service. 
This applies particularly to separately 
installed sprinkling connections or- 
dinarily separate from the domestic 
household water supply. 


TELEMETERING AND AUL- 
TOMATION. The maintenance of 
complex automatic equipment for 
telemetering was discussed. It was 
pointed out that initial engineering 
should assure that the equipment was 
properly applied. Suppliers of equip- 
ment have maintenance service con- 
tracts which are available at low 
cost and save money in the long run. 
In addition, these contracts provide 
competent service to the equipment 
on a regular schedule. Organizations 
having extensive installations of au- 
tomatic equipment should train one 
or two men to be competent for 
emergency service of all components 
of the system. This is possible by 
sending maintenance personnel to 
supplier’s training schools. 


SIZING DISTRIBUTION 
TEM MAINS. 


may be a major basis for standardiza 


SYS- 
Insurance ratings 
tion of minimum size mains in dis- 
tribution systems. Many communities 
have no mains smaller than 8 in. as 
their current standard. Utility man- 
agers should pay close attention and 
ask for cooperation from insurance 
rating organizations in establishing a 
minimum size and appropriately sized 
distribution mains. With regard to 
suburban developments utilities 
should work closely with realtors in 
sizing sub-division feeder lines. In 
some cases realtors are required to 
stand the cost of all distribution 
mains in the development. However 
the utilities system should insist that 
standards be maintained in installa- 
tions of all mains. It 
was brought out that dead-end mains 
should be at least 8 in. 


sub-division 
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Part 16 of this series on the Design, Construction and Maintenance of Centrifugal Pumps in- 


troduces the subject of .. . 


Vertical Pumps—Part I 


by IGOR J. KARASSIK, Consulting Eng. and Manager of 


Planning, Harrison Div., Worthington Corp., Harrison, N. J. 


EDITOR’S NOTE: This first of three parts on vertical pumps 


gives the reasons for selection of this type of arrangement and dis- 


cusses the installation of such equipment in dry-pit applications. 


The two other parts included under the same heading will deal 


with wet-well (submerged) applications and with servicing and 


maintenance of both types. 


@ A LARGE AND IMPORTANT portion 
of the field of application of centrifu 
gal pumps utilizes units arranged with 
vertical shafting. And although the 


basic elements of a centrifugal pump 
are essentially similar regardless of 
the position of the shaft, it is obvious 
that they must vary in their execu- 











tion, depending on whether the shaft 
is vertical or horizontal. The preced- 
ing group of articles dealt primarily 
with horizontal pumps and their in- 
dividual structural elements. This and 
the following two articles will discuss 
details of construction which apply 
specifically to vertical arrangements. 

Preference for a vertical arrange- 
ment may be based on several factors. 
In a few cases the vertical design is 
preferred because of the advantages of 
reduced floor space, as in the case of 
marine pumps. In other cases it is 
desirable to mount the pump at a low 


FIG. 2. VERTICAL sewage pump simi- 
lar to Fig. |, but with direct-mounted 
motor 


FIG. |. TYPICAL small-capacity vertical sewage pump for drive through 
intermediate shafting. 
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FIG. 3. INSTALLATION of vertical bottom-suction volute pumps with piloted 


elevation because of suction condi- 
tions, but also preferable or necessary 
to have the driver at a high elevation. 
The vertical type is generally used for 
very large capacity pumps because, 
when all factors are considered, it is 
more economical than the horizontal 
type. 

Vertical shaft pumps can be classi- 
fied into two separate groupings: the 
dry-pit type and the wet-pit type. The 
former operate surrounded by air. 
whereas the latter are either fully or 
partially submerged in the liquid that 
they handle. 


Vertical Dry-Pit Pumps 


The field of application of vertical 
dry-pit pumps with external bearings 
is quite varied. It includes most of 
the vertical sewage pumps from small 
to the largest, and most of the medium 
and large drainage and irrigation 
pumps, for medium and high head. 
It includes also many large water sup- 
ply pumps and many large condenser 
circulating pumps. Finally, most ver- 
tical marine pumps are also of the 
dry-pit type. 

Some vertical dry-pit pumps are 
basically horizontal designs with mi- 
nor modifications, generally in the 
bearings, to adapt them for vertical 
shaft drive, such as shown in Fig. 5. 
The reverse is true for small- and 


medium-size sewage pumps, as the 
vertical type is the most popular for 
that service. Most of these smail- and 
medium-size sewage pumps have el- 
bow suction nozzles (Figs. 1 and 2) 


FIG. 4. VERTICAL double-suction vol- 


ute pump with direct-mounted motor. 


couplings. 


taken 
pit in 
Gen- 


as the suction supply is usually 
from a wet well adjacent to the 
which the pump is installed. 
erally, the suction elbow contains a 
handhole with a removable cover in 
order to provide easy access to the 
impeller. 

When dismantling such a pump, 
the stuffing box head is unbolted from 
the casing after the intermediate shaft 
or the motor and motor stand have 
been removed. The rotor assembly is 
drawn out upwards, complete with the 
stuffing box head, the bearing hous- 
ing, etc. This rotor assembly can then 
be dismantled completely at a conven- 
ient location. 

The larger sewage pumps, as well 
as the larger drainage, irrigation, con- 
denser circulating and water supply 
pumps, are generally of the vertical 
bottom-suction type (Fig. 3). Except 
for sewage service, these other serv 
ices occasionally can employ a vertica) 
double-suction type of pump, as in 
Fig. 4. When a vertical pump is ap- 
plied to condensate service or some 
other service for which the eye of the 
impeller must be vented to prevent 
vapor binding, a pump with bottom 
single-inlet impeller is not desirable, 
as it does not permit effective venting. 
This likewise is unattainable for the 
lower eye in a vertical pump employ- 


ing a double-suction impeller. For 
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FIG. 5. SECTION of vertical pump 
with top-suction impeller. 


such vertical pumps the most suitable 


design would be one with a top single 


inlet impeller, as shown in Fig. 5. 


Driver Location and Connection 
When the vertical 
dry pit pump can be located immedi 
ately above the pump, it is often sup 
ported on the pump itself, as in Figs. 
2 and 4. The shafts of the pump and 
the driver may be connected by a 


driver of a 


flexible coupling, in which case each 
must have its own thrust bearing 
In other cases the pump shaft is rig- 
idly coupled to the driver shaft or is 


FIG. 8. TYPE of ball bearing used as 
intermediate shaft steady bearing in 
smaller units. 














OISCHARGE 





FIG. 6. TYPICAL elevation of vertical 
pumps with tubular shafting. 


an extension of the driver shaft and 
a common thrust bearing is used, gen 
erally in the driver. 

When the driver of a vertical pump 
is to be mounted some distance above 
the pump, intermediate shafting must 
be used to connect the two. The de- 
sign of this shafting depends on the 
power to be transmitted, the speed, 
the total length, and the bearing de- 
sign used in the pump and in the mo- 
tor. 








FIG. 7. TYPICAL elevation of vertical 
pump and solid shafting with motor 
supporting rotating parts. 


The shafting connecting a small- or 
medium-size centrifugal pump with its 
driver is now usually of the universal- 
joint type with hollow tubing ( Fig. 
6). The lower section has a universal 
joint at both ends, whereas each up 
per section (if more than one section 
is used) has a guide bearing support- 
ing the lower end and a_ universal 
joint at the upper end. This type of 
shafting compensates for angular mis- 
alignment and, as the lower section 








FIG. 9. SELF-OILING type of steady bearing used for large vertical shaft- 


ing. 
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also incorporates a splined joint, also 
compensates for any minor discrep- 
ancy in length. When speed permits, 
shaft sections up to 120 inches or more 
in length can be obtained. Sections 
longer than 10 feet are easily sprung 
and must be handled carefully. 

This shafting does not transmit 
thrust, so the pump and driver must 
each have a thrust bearing. Usually 
the driver is supported above the sup- 
porting floor on a stand, permitting 
access to the flange connection and 
upper universal joint for bolting up 
the flanges and relubrication. The 
driver must be of the solid-shaft type 
or, if of the hollow-shaft type, must 
be provided with a head shaft guided 
by a lower bearing to act in the same 
capacity. 

Except for the universal 
joint, the weight of this shafting is 
carried on the motor. [xcept for ex- 
tremely long shafting installations, the 
total weight 
small and a normal thrust motor can 


lowest 


involved is relatively 
be used. Actually this is a more ex- 
pensive type of shafting than solid 
shafting. However, because the basic 
universal joint has a larger field of 
application on automobiles and trucks, 
it isa production item and the increase 
in cost over solid shafting is very 
reasonable 

For intermediate shafting of units 
requiring more torque than can be 
carried by the available sizes of uni- 
versal-joint type of shafting, solid 
shafting is used, either with solid 
couplings or with flexible-tvpe cou- 
plings. If solid or rigid couplings are 
used, only one thrust bearing, usually 
in the driver, is needed ; all other bear- 
ings are merely guide bearings. This 
tvpe of shafting has the disadvantage 
that all the bearings of the unit must 
be in very accurate alignment. which 
is difficult of attainment with open 
shafting if more than three hearings 
are involved. 

Solid vertical shafting using flexi- 
ble couplings usually consists of shaft 
sections (including pump and driver) 
each with two or possibly three bear- 
ings connected by floating shaft sec- 
tions with a piloted or guided flexible 
coupling at each end, thus acting in 
effect like a universal joint (Fig. 3). 
Naturally, each section with bearings 
must have one bearing acting as a 
thrust bearing to carry the weight of 
the shaft section. 

The intermediate shafting for large 
pumps which require large shafts is 
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FIG. 10. SECTION of vertical bottom-suction pump with twin volute. 


usually of the solid type with solid 
couplings of the flanged type. In 
many cases these are forged onto the 
shaft sections (Fig. 7). 
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The size of the shafting to be used 
for an installation may be determined 
by the torque to be transmitted. How- 
ever, if a certain span between bear- 
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FIG. 11. SECTION of large vertical bottom-suction volute pump with single 


guide bearing at pump. 
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ings is desirable because of existing 
supports (floors or beams), a shaft 
larger than required by the torque 
may be necessary so that the operat- 
ing speed will be sufficiently below the 
critical speed. In this connection, it 
is general practice to have the first 
critical speed above any operating or 
runaway speed of the pump. The cri- 
tical speed of a vertical solid shaft is 
a direct function of the diameter and 
an inverse function of the square of 
the span between bearings. Thus, for 
a shaft running at twice the speed 
of another, the first shaft has to be 
twice as large in diameter for the same 
bearing span or its permissible bear- 
ing span will be reduced to 70 per 
cent of that permissible with the lower 
speed. 


Bearings and Supports 

The bearings for vertical dry-pit 
pumps and for intermediate guide 
bearings are usually of the anti-fric- 
tion type, grease-lubricated to simplify 
the problem of retaining the lubricant 
in a housing having a shaft projecting 
vertically through it (Fig. 8). In 
larger units where anti-friction bear- 
ings are not available or desirable, 
self-oiling babbitt bearings or forced- 
feed-oil babbitt bearings with a sepa- 
rate oiling system are used (Fig. 9). 

It is important that the supports for 
the guide bearings of vertical shafting 
connecting a centrifugal pump and its 
driver be sufficiently rigid. The radial 
load is usually assumed to be the same 
as if the unit were in a horizontal posi- 
tion. With this loading, the deflection 
of the supports in any direction should 
not exceed 


A = (187.7/n.)? 
where /\ is the deflection, in inches, 
and m, is the critical speed of the 
shafting. This critical speed is usu- 
ally 125 per cent of the pump rota- 
tive speed or some value above the 
possible runaway speed, in case there 
may be backflow through the pump. 

If beams or channels are used to 
support the bearings, the design of 
the latter is naturally dependent on 
the span between the bearings, the 
radial force, and the permissible de- 
flection. Small pump _ installations 
with short spans generally require a 
single channel, to which vertical sur- 
face-mounted bearings are most easily 
attached. Larger units with long 
spans often require fairly widely 
spaced channels or beams’ with 
strengthening lattice work. With this 
type of bearing support, a horizon- 
tally-mounted guide bearing resting 
directly on the beams or on a bridg- 
ing plate is more convenient. These 
considerations lead to a tendency to 
use vertically-mounted guide bearings 
for smaller units and_ horizontally- 
mounted guide bearings for larger 
units. 

Structurally, vertical dry-pit cen- 
trifugal pumps are similar to pumps 
with horizontal shafts. It is to be 
noted however, that many of the very 
large vertical single-stage single-suc- 
tion (usually bottom) volute pumps 
(which is the preferred type for large 
storm water pumpage, drainage, irri- 
gation, sewage and water supply- 
projects) have no comparable counter- 
part in the horizontal-shaft type. The 
casings of such pumps are basically of 
the U section, which is structurally 


weak, often necessitating heavy rib- 
bing in order to make the casing suffi- 
ciently rigid. In comparable water 
turbine practice, a set of vanes (called 
a speed-ring) is employed between 
the casing and the runner to act as 
struts. Although such a speed-ring 
does not affect the operation of a 
water turbine adversely, it would 
function basically as a diffuser in a 
pump, with the inherent hydraulic 
limitations of that construction. Some 
of the high-head large pumps of this 
type have been made in the twin- 
volute design. The wall separating 
the one volute and the passageway of 
the other from the tip of the volute 
to the discharge nozzle acts as a 
strengthening rib for the casing, thus 
making it easier to design a casing 
strong enough for the pressure in- 
volved (Fig. 10). 

Vertical pumps with bottom single- 
inlet impellers (Figs. 1 and 10) have 
a leakage joint between the wearing 
ring hub of the impeller and the suc- 
tion head. When pumps of this type 
are handling gritty liquids the grit 
separates out during periods of shut- 
down and concentrates at or near this 
joint. When the pump is again 
started, this concentration of grit is 
washed through the leakage joint, 
with resulting wear. With large 
pumps, a ring construction (as shown 
in Fig. 11) is feasible; this involves 
extending the stationary ring above 
the suction head, forming a pocket in 
which the grit will be deposited and 
from which it can be flushed periodi- 
cally. These and other refinements 


are feasible in large pumps, but not 
in small ones. 





Engineering Projects on 
Postage Stamps 

The Engineers Joint Council has 
pointed out that, lately, engineering 
achievements are being displayed on 
vostage stamps. One of the recent 
issues depicts a water purifying plant 
in the Netherlands West Indies; the 
issue was by the Island Territory of 
Aruba. 

The new plant so honored is the 
world’s largest single installation for 
converting sea water to fresh water 
(2,700,000 gpd), and the first con- 
version plant to produce marketable 


surplus electricity (12,500 kw). 
The first engineering project de- 
picted on a United States postage 
stamp was the Mississippi Rive 
sridge at St. Louis, in 1898. More 
recently, stamps have the 
Mackinac Straits Bridge (1958); 
the Grand Coulee Dam (1952); and 
the Atlantic Cable (1958 centenary). 
Two bridges, the George Washington 
and a stylized covered bridge, were 
shown on a stamp issued in 1952 to 
mark the 100th anniversary of the 
American Society of Civil Engineers. 
From time to time, such indus- 


shown 
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trial project as oil refineries, chem- 
ical plants, paper mills and shipyards 
have appeared on stamps. The Jap- 
anese have shown a famous, two- 
level tunnel, and the Russians have 
depicted their dams and power plants. 
Even superhighways are beginning 
to make occasional appearances. 
Engineering societies, concerned 
with improving the status of engi- 
neering and the recognition of engi- 
neers, could develop programs to en- 
courage more United States stamps 
of this kind. The EJC suggests that 
the new United Engineering Center 
would be a worthy first candidate. 





A residential area remains attractive because sewage treatment stays indoors assisted by . . . 


Centrifugal Filtration of digested sludge 


by WILLIAM F. WHITE, Sales Ener. 


EDITOR’S NOTE: To take advantage of gravity flow in the 


sewerage system, design engineers and city officials selected a 


site in a residential district to construct a sewage treatment plant. 


Units were placed underground, camouflaged into the landscape, 


or isolated indoors. 


® SLUDGE HANDLING activities at a 
primary treatment plant sited in the 
midst of an attractive residential area 
are hidden from the eyes of the com- 
munity. In fact, a casual passerby 
would hardly recognize the building 
and a digester next to the hillside as 
a sewage treatment plant. Other 
units, the covered rectangular sedi- 
mentation tanks and clariiiers, are in- 
stalled underground. The plant was 
designed and constructed to take ad- 
vantage of gravity flow while elimi- 
nating any nuisance from odors or 
unsightly appearance because of its 
location. 


This North 


San Mateo County 
Sanitation 


District Sewage Treat- 
ment Plant is located in Daly City, 
Calif., adjacent to Westlake Recre- 
ation Park. The sanitation district, 
South of the City of San Francisco, 
is comprised of an area approximate- 
ly four square miles, and serves a 
population of 45,000. There are ap- 
proximately 80 miles of sanitary 
sewers in the district, of which six 
areas are handled by gravity drain- 
age and three are served by lift sta- 
tions which discharge into the gravity 
drainage system. 

A flow sheet of the plant is shown 


Bird Machine Co. 


in Figure 1 and design data is given 
in Table 1. The treatment consists 
essentially of comminution, primary 
sedimentation, primary sludge diges- 
tion, centrifugation and pre and post 
chlorination. 


Planning 

The consulting engineers, relying 
upon their experience in the sanitary 
field used considerable ingenuity to 
produce a plant design that con- 
formed to the aforementioned re- 
quirements. 

Sludge drying beds for dewatering 
digested sludge were unthinkable 
from an esthetic viewpoint and capi- 
tal costs too. The conventional alter- 
nate of rotary vacuum filters was 
considered too expensive. Operating 
costs for chemical pre-treatment of 
the sludge prior to vacuum filtration 
was another factor. This would have 
meant continual chemical cost and 
constant attention on the part of 
operators and the laboratory. 
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Raw Seware Chlorinators After careful study, the consulting 
engineers selected a 18 by 28 inch 
SCO a Bird Continuous Centrifugal Filter 
Comminuters for dewatering digested sludge. This 
type filter takes up a minimum 
amount of space and requires no 
| pre Chlorination chemical pre-treatment, ‘thus elimi- 
we [« nating the necessity for chemical 

Sedimentation Rasin Influent & By Pass Line Effluent 5 ae _ A 
git See Mars ee a - >- —— storage and handling facilities, feed- 

° oe . Ps . 
| ers, mixers, flocculating tanks. 


L, = Sedimentation Basins = 96,940 Gallons Each 
Total Cupscity - 387,760 Gals. 












































Centrifugal Filter 


The unit has more than ample ca- 
pacity to handle the entire volume 
= of digested sludge. The centrifuge is 

currently operated approximately ten 
Rew Sludge <g> Scun ——— | je ney hours per week over a three day pe- 
riod. Sludge is pumped directly from 
os the digester to the centrifuge at a rate 

ps | 


Post Chlorination 


















































teat Exeh: of 15 gpm. Sludge concentration is 
= generally 7.0-8.0 percent solids. The 

Bird Centrifuge ee s of a Slee y 
For F. erwreng ei filtrate _or centrifuge effluent con- 
Dewatering 7 Comedies eee tains 1.5-2.5 percent solids by weight. 


Dicested Sludge Recirculation Pumps 


b 2-Marlow 
Sludge Pum 




















pe fot Water 
Table | 

Was Gae + . . . 

. ige “poner —\ Basic Engineering Design 


L_ Pigested Sludge f Recireulated Sludge 


Y Plant Capacity 
Meter im Average design flow 4.0 mgd 
compel (Based on 100 gpcd) 


Effluent Buck Pressure kegulator Hydraulic Capacity 12.0 mgd 
ri {Peak FI ws} 
si Digester Gas Purificr 














Centrate T 
. — Basir Primary Clarifiers (at aver. flow) 
Sludge Cake Settling peri sd 25 hr | 
FIG. 1. FLOW SHEET of Daly City Sewage Treatment Plant. Overflow Rats 700 gpa/tt? 
Sludge Digestion Tank 
Volume +3.0 cu ft/cap 
Sludge gas heating 95°F 
Degree of Treatment 
Reduction Settleable Solids 98.5%, 
Reduction Suspended Solids 65% 
Reduction of B.O.D. 30%, 
Chlorine demand ae 
effluent 8.0 ma/Il 


The described centrifuge operates 
at 1900 rpm and develops a centrifu- 
gal force equivalent to 935 times 
gravity. In an effort to improve the 
clarity of the centrate, and the ef- 
ficiency of removal, the manufacturer 
has made design modifications to the 
equipment so that this size centrifuge 
could be operated at 3500 rpm or 
equivalent to 3000 times gravity. In- 
dications are that removal efficiency 
can be increased by the increased cen- 
trifugal force. At present, dewatered 
sludge from the centrifuge averages 
30-35 percent solids by weight. It is 
collected on a belt conveyor which 
delivers it to a truck for disposal. 
The sludge is in a shredded form and 

sd sd 5 na easily handled. 
FIG. 2. BIRD CENTRIFUGAL FILTER being started by Lawrence Giuffra, The city obtains approximately 9 
Chief Operator. cu yd per week of filtered sludge for 


sat ‘ 1a 
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use as a soil condition. The sludge 
receives no further treatment. It is 
used on the grounds of the treatment 
plant which abound in beautiful flow- 
ers and emerald lawns. The Park De- 
partment of Daly City uses it on its 
several recreation parks. At present 
it is available to city residents, at no 
cost, for use on their flowers and 
lawns. 


Plant Experience 


During the two and a half years 
of centrifuge operation, the centrifuge 
effluent has always been returned to 
the primary sedimentation basins. 


However, no adverse effects on di- 
gestion or centrifuging have been ex- 
perienced. The design capacity of 
the digester is generous (in excess of 
3 cu ft per cap). Currently the ef- 
fluent from the plant is given post- 
chlorination, prior to discharge to a 
24 inch outfall extending into the 
ocean. As yet, it has not been possible 
to determine any increased chlorine 
demand existing when centrifuge ef- 
fluent is being returned to the pri- 
mary. 

There are provisions to discharge 
the centrifuge effluent directly to the 
plant effluent rather than return it 
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to the primary. If the solids load 
could be reduced within state require- 
ments possibly this step could be 
eliminated. 

One problem was experienced after 
the centrifuge was in operation for 
approximately a year. This involved 
sludge accumulations inside the cen- 
trifuge. 

Equipment modifications were 
made, which successfully eliminated 
this difficulty. The centrifuge has 
since proven extremely reliable, re- 
quiring a minimum of operator at- 
tention, and only a nominal amount 
of maintenance. 





11 Communities May Form 
Sewer District 


The possibility of creating a sew- 
age district for 11 communities in 
Wisconsin’s Waukesha County will 
be studied under a program approved 
by engineers and public officials. 

The cooperative approach to the 
problems of collecting and treating 
sanitary wastes and drainage was out 
lined by O. J. Muegge, state sanitary 
engineer and a member of the Wis- 
consin Committee on Water Pollu- 
tion. He said improperly operating 
septic tanks in many areas of Wau- 
kesha County posed a health hazard. 

“Following trends,” he added, “the 
area will reach one and a half million 
people, so plan now to avoid diffi- 
culties of being swamped by waste 
disposal problems.” 

Raymond D. Leary, general man- 
ager of the Milwaukee Metropolitan 
Sewage Commission, was among en- 
gineers who agreed that the idea of a 
metropolitan, sewage district 
practical for Waukesha County. 


was 


Arid Lands Study 


A three-year research program, 
supported by the University of Ariz- 
zona, The Rockefeller Foundation, 
and the groundwater branch of the 
U.S. Geological Survey, has, accord- 
ing to a recent report, produced a 
significant development that may 
change the whole concept of ground- 
water recharge in Arizona and other 
regions. 

In the initial report, Dr. A. R. 
Kassander, Jr., chairman of the arid 
lands research committee and director 
of the University’s Institute of At- 
mospheric Physics, pointed out that 
“new concepts developed in the pre- 


liminary phases appear to alter sig- 
nificantly some of, the published and 
commonly accepted explanations of 
relationships between geology and the 
occurrence of groundwater in this 
basin Reconnaissance studies 
in other Arizona basins confirm that 
similar relationships hold elsewhere 

In explaining the new concept, the 
report said it “holds that in many 
basins the fine-grained deposits lap 
against the mountain fronts with no 
intervening zones of coarse materials, 
except locally-opposite mouths of 
tributaries. Re-evaluation of the hy- 
drology of certain basins in the light 
of this concept will follow more de- 
tailed studies of the actual geologic 
relationships.” 


Japanese Water Specialists 
Tour South California 


Ten Japanese water specialists are 
touring prominent Southern Cali- 
fornia water projects this week as 
part of an I. C. A. tour investigating 
ways of solving water pollution prob- 
lems in Japan. The group, headed by 
Koichi Aki, Ph.D., Professor at 
Tokyo University, and U.N. Advisor 
to Dag Hammarskjold, visited the 
Los Angeles offices of Daniel, Mann, 
Johnson, & Mendenhall, Architects 
and Engineers, to inspect the firm’s 
work in local water projects as well 
as their water supply programs for 
the governments of Thailand and 
Venezuela. 

As guests of the state of California, 
Department of Water Resources, they 
inspected the plans for the Feather 
River Project which offers features 
of water conservation applicable to 
Japan where the supply of fresh water 
is so short that it is causing indus- 
trial production bottlenecks. 


Household Aerobic 
Sewage Treatment 


The scope of current studies on 
the effects of effluent from individ- 
ual household aerobic sewage treat- 
ment devices on soil absorption svs- 
tems, conducted by the Sanitary En- 
gineering Research Laboratory of the 
University of California, has been 
widened. 

Within the past five years the de- 
velopment, promotion and increasing 
sales of aerobic sewage treatment 
for individual households 
have stimulated interest in the be- 
havior of liquid effluents from such 
systems when discharged to sub- 
surface drainage fields or percolation 
wells of the type commonly used with 
septic tank installations. In the ab- 
sence of experience with sub-surface 
disposal of aerated liquids, fear has 
been expressed that this type of ef- 
fluent will rapidly air-bind the soil, 
thus causing the system to fail. Other 
proponents suggest that anaerobic 
decomposition insures the production 
of an effluent so superior to that 
from an aerobic cycle of the septic 
tank that the requirements for ulti- 
mate disposal of the effluent may be 
considerably relaxed. 

If either of the foregoing possi- 
bilities should prove feasible from 
technical and public health view- 
points, the individual home aerobic 
sewage treatment unit could become 
an attractive possibility wherever soil 
condition are unsuited to conventional 
septic tank effluents. However, the 
evaluation of the merits of the aero- 
bic system must be based on a com- 
parison with the septic tank system 
and can be so compared only when 
the soil-effluent relationships for the 
septic tank effluent have been better 
established. 


systems 


Water & SEWAGE WORKS, DECEMBER, 1959 











Water PoLLuTiIon ConTROL FEDERATION 


Dallas Meeting opened with discussions and papers on the Nations’ number issue 


WATER RESOURCES 


EDITOR’S NOTE: Mark D. Hollis, new FSIWA President, started 


the meeting off by stating that “Water, its use and misuse, has 


become a number one national issue.” The following eleven techni- 


cal sessions further explored in detail the many facets of this 


basic problem area. The report abstracts many of these papers. 


Other events included concurrent inspection trips to the Dallas 
and Trinity River Authority Sewage Treatment Works, and the 
Industrial Wastes Treatment Plant of the Texas Instruments Co. 
Also, for the first time, a WATER & SEWAGE WORKS MANU. 
FACTURERS ASSN. held its first luncheon in conjunction with 


the FSIWA meeting. . . 


. wherein the manufacturers were given 


details concerning the WSWMA new Public Relations Program. 


®U. S. PUBLIC HEALTH 
SERVICE VIEW OF WATER 
RESOURCES by M. D. Hollis, 
e new FSIWA President. Water, its 
use and mis-use, has become a num- 
ber one national issue, he said. The 
current population growth taxes es- 
sentially fixed water resources and 
a continuing avalanche of techno- 
logical changes is outmoding tradi- 
tional parameters. Future difficulty 
will come from microbiological and 
chemical substances having composite 
effects on water resources. He noted 
that our conventional water and 
waste treatment technology is not 
abreast of the trends. A vastly ex- 
panded research program is needed 
in order to find the right answers to 
new questions. We originally fought 
germ diseases and this will continue, 
he said, though the problem is now 
broadened to include new types of 
pollution. Long term and chronic ef- 
fects are major questions which must 
be answered. 

Stepped-up construction, increased 
and improved treatment and expan- 
sion of the water quality network are 
all now under way. In vestigation in 
the following areas is suggested by 
Dr. Hollis: establish engineering 
parameters to assess total pollution ; 


probe for new methods of waste 
treatment geared to remove any and 
all contaminants ; evaluate health and 
economic effects to crystallize public 
opinion and establish a basis for na- 
tional policy. Above all, the indus- 
try needs an increased flow of trained 
engineers and scientists. 


® INDUSTRIAL VIEW OF WA- 
TER RESOURCES by N. D. Gris- 
wold, Dow Chemical Co., Freeport, 
Texas. 


Industry is often faced with a con- 
fusing complex of laws relative to 
water use and re-use. This applies 
when relocation is necessary at sites 
where sufficient water is available 
and where industrial use and release 
following use is acceptable. Figures 
on water availability need improve- 
ment based on criteria other than av- 
erage figures. 

Mr. Griswold emphasized _ that 
availability of sufficient water of good 
quality is only one requirement. 
However, having located in an area, 
continued vigilance must be main- 
tained to preserve adjacent areas 
from contaminating wastewaters. The 
increased consumptive use of water, 
as in the use of multiple-pass condens- 
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W. P. C. F. 


As adopted by the Federation 
Board of Control a few weeks 
after the Annual Meeting in 
Dallas of the FEDERATION 
OF SEWAGE AND INDUS- 
TRIAL WASTES ASSOCIA- 
TIONS, the new name of the 
society was changed to WA- 
TER POLLUTION CON. 
TROL FEDERATION. 











ing and cooling equipment, is an area 
where industry practice water re- 
source conservation. Industry must 
continue to recognize its obligation as 
a good neighbor, treat its own wastes 
and encourage general understanding 
of the water resources problem, 


® STATE AGENCY VIEW OF 
WATER RESOURCES by Milton 
P. Adams, Executive Secretary, 
Michigan Water Resources Commis- 
sion, Lansing, Michigan. 


Since several states have been con- 
cerned with water resources longer 
than government agencies, they 
should be free to criticize the Federal 
view-point. One aspect of the problem 
lies in the differing attitudes between 
the states: those having water ap- 
propriation rights vs those concerned 
with riparian rights of reasonable 
use. The state agency, he said, gen- 
erally has no say in industrial plant 
location, though orders may be is- 
sued concerning the amount of water 
used and wastes disposed. The sew- 
age and waste treatment process must 
provide an adequate reserve of water. 
Present treatment methods will not 
fully realize the potential and satisfy 
the water resource requirement of the 





future. For the present, industry can 
contribute to water resource con- 
servation by making less water do 
more work and serve more people. 


® CONTROL OF RADIOAC- 
TIVE POLLUTION OF THE 
ANIMAS RIVER, by E. C. Tsivog- 
lou (In charge, Radiological Water 
Pollution); M. Stein (Chief, En- 
forcement Branch, Division of Water 
Supply and Pollution Control) ; and 
W. W. Towne (Deputy Chief, Tech- 
nical Services Branch); all of the 
U.S. Public Health Service (respec- 
tively Cincinnati, Washington, and 
Cincinnati). 

The Animas River, flowing 
through southern Colorado, receives 
wastes from uranium mining and 
milling operations. Downstream, in 
New Mexico, the river is used by two 
communities for municipal water sup- 
ply. In 1958, because of possible ra- 
dioactive pollution in the river, the 
State of New Mexico requested the 
U.S. Public Health Service to study 
the Animas River as a case of pollu- 
tion crossing an interstate boundary. 
The Service was asked to measure 
the pollution, to interpret its signifi- 
cance, and to suggest remedial ac- 
tions. 

Dr. Tsivoglou emphasized the co- 
operation that the Public Health 
Service had received from all parties 
during this survey. In uranium mill- 
ing, only the uranium concentrate is 
desired and all other elements and 
chemicals are unwanted wastes. Most 
serious of these are radium and stron- 
tium-90; these elements enter the 
bone structure of animals, including 
man, after ingestion with food or wa- 
ter. The total quantity ingested over 
a period of years or a normal lifetime 
is more critical than the concentra- 
tion in water at any particular time. 
USPHS recommendations are based 
on total ingestion, using standards 
from Handbook 52 with modification 
for the general public rather than for 
workers in radioactive materials. 

It was agreed, in public hearings, 
that the company would continue its 
efforts to reduce contamination of the 
Animas River, striving particularly 
to eliminate all settleable radioactive 
solids, to reduce still further the con- 
centration of dissolved radium, and to 
stop the discharge of toxic but non- 
radioactive process chemicals. A fol- 
low-up survey, to evaluate the suc- 





cess of these measures, will be made 


in late 1959. 


Design and Operation 

® DESIGN, CONSTRUCTION, 
AND OPERATION OF SEWER 
OUTFALLS IN ESTUARINE 
AND TIDAL WATERS, by Frank 
L. Heaney, Sanitary Engineer, Fay 
Spofford and Thorndike, 
Mass. 


Boston, 


Mr. Heaney related some of his 
experiences with sewage disposal in- 
to ocean waters from communities of 
14,000 to 100,000 population, along 
the New England coast. Usually the 
only treatment provided is 34-inch 
screens, plus chlorination during the 
summer months if bathing may be 
affected. Experience in this design is 
more important than theory, and ex- 


isting works should be visited and 


studied. The service conditions, due 
to continuous pounding by the ocean, 
are severe. 

Scale and grease deposits decrease 
sewer flow capacity, and are made 
worse by the cold ocean environment. 
Maintenance is difficult at best, and 
should be provided for in the original 
installation. Other problems of ocean 
disposal are floating objects such as 
grease balls, shellfish damage by dep- 
osition of solids, and slick areas on 
the water surface. 

Expensive long installations into 
deep water, involving more costly 
maintenance, may be eliminated by 
providing additional treatment prior 
to discharge. Outfall location may be 
a major problem, involving consider- 
ation of underwater topography and 
tidal currents as well as costs. Hold- 
ing tanks may be used to retain the 
sewage during periods of unusually 
high tide. 


8 OPERATING EXPERIENCES 
\T CAMDEN, N. J., SEWAGE 
WORKS, by Vincent P. Brunick, 
Assistant Superintendent of Sewage, 
Camden, N. J. 


Camden sewerage problems are 
complicated by a seasonal industrial 
waste load of 350,000 population 
equivalent two to three times the 
actual capita count. The industries 
include canning, soup manufacture, 
wool scouring, dyeing, and chemical 
manufacture. 

Mr. Brunick described breaking- 
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in difficulties of the Camden primary 
treatment plant. Hydraulic underload 
causes troubles, especially on week- 
ends. Manual operation of pumps is 
resorted to in order to prevent fre- 
quent starts and stops. Pumps are 
backwashed regularly and the pump 
well is cleaned frequently to prevent 
solids build-up. 

In canning season, excessive grit 
and sludge is a problem. Sludge may 
be held for periods up to six cays 
(with partial digestion) before fil- 
tration. Lime and ferric chloride are 
used for chemical conditioning of 
sludge. Filtration characteristics vary 
seasonally, being particularly good 
during tomato season; other factors 
such as Btu value of sludge also vary 
with industrial activity. Hourly labo- 
ratory pH and filtration tests are 
used to control chemical additions. 


8 DESIGN 
OF THE 


AND OPERATION 
LOUISVILLE, KEN- 
TUCKY, SEWAGE TREAT- 
MENT WORKS, by Frank A. 
Marston, Partner, and Robert W. 
Muther, Jr., Project Engineer, Met- 
calf and Eddy, Boston, Mass. 


Primary treatment by sedimenta- 
tion is designed to provide substan- 
tially complete removal of settleable 
solids, and 45% removal of total sus- 
pended solids. Space is available for 
the later addition of secondary treat- 
ment or for a higher degree of pri- 
mary treatment, if these are ever 
needed. The plant is designed for 

1977 population of 510,000. 

Treatment is not needed during 
river flood stages; discharge then is 
directly to the river by gravity or 
pumping. The longest period out of 
operation has been five weeks, during 
January-February 1959. There were 
no real problems; gas production 


slowed but resumed satisfactorily 
with gradual start-up. 
The treatment plant includes a 


mechanically raked bar screen, aer- 
ated grit chambers, settling tanks, 
separate sludge digesters, elutriation 
tanks, and vacuum filters. The filter 
cake is trucked five miles for drying 
and burning at the city incinerator. 


Management 
® MANAGEMENT OPERA- 
TIONS OF THE SEWAGE 


WORKS IN SAN FRANCISCO, 


by Ben Benas, Purchaser, City and 
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County of San Francisco; Walter B. 
Jones, Acting Superintendent, and 
Keeno Fraschina, Acting Senior En 
gineer, Bureau of Sewers and Sew- 
age Treatment, San Francisco, Cali- 
fornia. 

This paper Don 
Reinsch. It reported that there are 
248 regular employees in the Bureau 
of Sewer and Sewage Treatment, of 
which 106 are in sewage treatment, 
13 are in sewage pumping, and 129 
are in sewer maintenance and repair. 
The Bureau expenditures for 1957-58 
totaled ‘$1,930,000. Of this amount, 
$998,000 was for treatment plants 
and industrial wastes control. 

The three sewage treatment plants 
are for primary treatment and they 
handle 110 mgd. The facilities include 
screening and 


was read by 


grit removal, sedi- 
mentation, pre- and post chlorination, 
separate sludge digestion, elutriation, 
vacuum filtration and sludge drying. 
The treated effluent is discharged to 
the bay and ocean. 

The under 
classification and work limits estab 


personnel come job 
lished by civil service rules. The 
number of employees in each classifi- 
cation is limited by ordinance. 

To minimize malingering, a De- 
partment of Public Works doctor 
checks employees reported sick. 

The problem of training new em- 
ployees is said to be difficult, and it 
apparently has not been solved to the 
complete satisfaction of management. 
It has not always been possible to as 
sign new employees starting work 
with experienced personnel. There 
have been instances where inexperi 
enced operators have been the cause 
of damage to equipment. 


® ENGINEERING ASPECTS 
OF FINANCING SEWAGE AU- 
THORITY PROJECTS, by Sam- 
uel I. Zack, Vice-President of Sani- 
tary Division, Gannett, 
Corddry and Carpenter, Inc., Harris 
burg, Pennsylvania. 


Fleming 


Mr. Zack presented a comprehen- 
sive picture of the various methods of 
financing sewage works, and his pa- 
per should be considered a necessary 
reference by other consulting engi 
neers. 

As an illustration of the changes in 
the costs of financing projects, he 
said: “Not too many years ago an 
Authority project was not considered 
feasible if sewer rentals were more 


than $24 per year; then this non- 
feasible sewer rental figure became 
$30, then $50. In recent years sewer 
rentals of as much as $60 to $80 per 
dwelling unit per year, and more, 
plus tap-on charges of $50 to $150, 
and sewer assessments of $5 to $10 
per front foot are not uncommon in 
\uthority financing.” 


® SEWERAGE AND _ INDUS- 
TRIAL WASTE PRACTICES OF 
THE COUNTY SANITATION 
DISTRICTS OF LOS ANGELES 
COUNTY, by John D. Parkhurst, 
\ssistant Chief Engineer, Los An- 
geles County Sanitary District, Los 
\ngeles, California. 


Mr. Parkhurst talked on the 19 
separate districts of the County each 
of which is a distinct entity with def- 
inite boundaries. These districts serve 
an estimated 3 million people. To col- 
lect the sewage, there are 5,697 miles 
of lateral sewers, and 750 miles of 
trunk sewers. The sewage is given 
treatment in 5 plants, and the sewage 
originates from 58 incorporated cities 
and from large tracts of incorporated 
county areas. 

Although the engineering work is 
centralized in one district, the funds 
for operation and maintenance are 
collected from each separate district. 
In addition, the rate of payment is 
based on meter readings of the waste 
from each district. The total 
amount of sewage handled is about 
280 med. 


flow 


® INSURANCE AND ITS 
PLACE IN SEWAGE WORKS 
MANAGEMENT, by Ralph  E. 
Roderick, Partner, Cornell, Howland, 
Hayes, and Merryfield, San Francis 
co, California. 

This is a subject not often covered 
and, therefore, was of interest to 
many managers of sewage plants. Mr. 
Roderick believes that the major 
problem in buying insurance is de- 
termining the amount of coverage the 
particular municipality should carry. 
This means, it must be determined 
what part of the plant would be most 
likely to suffer a loss of some magni- 
tude resulting from fire, explosion, 
wind, flooding, or similar forms of 
physical damage. In addition to hav- 
ing fire and extended coverage in- 
surance, he said, workman’s compen- 
sation, general liability, and automo- 
bile liability should probably be in- 
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cluded in the overall insurance pro- 
gram for the treatment plant facili- 
ties. 

Mr. Roderick also pointed out 
that there are several types of insur- 
ance, and that careful consideration 
must be given to the selection of the 
policy that best fits the situation of 
the particular plant. In many in- 
stances, he believes, almost full cov- 
erage is carried only because there 
was no reliable information available 
which would have helped the plant 
management select the best policy at 
the time the insurance was purchased. 

It seems that there are numerous 
ways of reducing the insurance risk 
and thereby reducing the cost of the 
insurance. He gave as an example, a 
the base insurance 


situation where 


rate was increased 10 points because 
the plant’s propane gas tank did not 


have a tamper-proof lid and, more- 
over, was located within 30 feet of 
the plant’s control building. 


Maintenance 


® SEWER MAINTENANCE, by 
M. N. Lipp, City Manager and City 
Engineer, Miami Beach, Fla. 

In discussing St. Petersburg, Flor- 
ida, he stated that the only preventa- 
tive used was applied on the spot 
where maintenance has been indicated 
by constant trouble. All other main- 
tenance is just spot correction of the 
trouble. 

The city assumes maintenance up 
to the property lines. Any stoppages 
occurring on the property are the 
responsibility of the property owner. 
The city is only responsible from the 
property line on. 

The maintenance department is 
made up of 3 crews, an emergency 
crew a Cleaning crew, and a mainte- 
nance crew. 

In regard to clearing of lines, the 
use of chemicals has only proved to 
be a stop-gap measure. It is still nec- 
essary to get to and physically remove 
the trouble. In the Florida region, 
all work over 3 feet deep requires the 
use of well points. 

At the end of the working day, the 
foreman reports on a special form 
that shows the job done, the equip- 
ment used, amount of men used, time 
tables etc. and all necessary informa- 
tion for a complete cost accounting 
tabulation to be made. 





® MEASURING DEVICE 
MAINTENANCE, by R. D. Barg- 
man, Assistant Chief Engineer, Sew- 
age Treatment, Bureau of Sanitation, 
Los Angeles, Calif. 

Personnel is the key part of proper 
meter or measuring device mainte- 
nance. It has been figured out on the 
basis of l-man per $30,000 of equip- 
ment or, l-man per 100 instruments. 

An average electrician is not quali- 
fied to do proper instrument mainte- 
nance. He needs electrical knowledge, 
but he also needs mechanical and hy- 
draulic knowledge. example ; 
Meter flow control valves, are de- 
signed for efficient operation of the 


For 


meter. No meter will function proper- 
ly if the control valve is only 24rds 
closed, when it should be fully closed 
or fully open. 


® COMMINUTOR MAINTE 
NANCE, by N. S. Bubbis, General 
Manager and Chief Engineer, Great- 
er Winnipeg Sanitary District, Win- 
nipeg, Canada. 

In Winnipeg, conditions are prob- 
ably the most severe that Comminu 
tors can be expected to cope with. 
The trunk sewers presently inter- 
cepted are all of the combined type 
and laid on very flat grades. Second- 
ly, the long and severe winters re- 
quire the use of large quantities of 
sand, cinders and finely crushed stone 
the streets. The 
majority of this is later flushed down 
the sewers in the Spring with the 
Winter accumulation of some 50 in. 


for ice control on 


of snow. 

One of the main problems was ex- 
cessive wear of combs and shear bars. 
This problem was overcome by using 
stainless mild 
for combs and bars. Another was the 


steel instead of steel 
excessive wear on the drums, this be- 
ing due to the heavy grit and rust- 
ing. It had been noticed that the 
greatest wear on the drums took place 
on the bottom slots decreasing pro- 
gressively to the top. It was there- 
fore decided that in the case of 15 
and 25 in. machines, the drum would 
be split horizontally into two sections. 
Thus, bottom 
showed signs of excessive wear, it 
could be replaced and the old top 
sections would remain, thus saving 


whenever a section 


the cost of a complete new drum. 
All repair work and regular heavy 

maintenance is carried out at the 

City of Winnipeg Machine Shops. 


The work is brought to the shops by 
two service crews of three men each, 
who visit each station every day and 
carry out routine maintenance of all 
equipment, and a third or mainte- 
nance and repair crew of four men 
who have a hoist equipped truck and 
other tools required to perform major 
tasks. 

Proper measuring device mainte- 
nance requires the services of a 
specialist. 

With other suggestions, Mr. Barg- 
man mentioned that it would be help- 
ful if there were provisions made for 
the heating of venturi’s to eliminate 
grease problems, thus eliminating the 
hand cleaning now required 


8 PERSONNEL, \ND 
kLOUIPMENT FOR SANITARY 
SEWER MAINTENANCE, | by 
\. EE. Holeomb, Asst. Sanitary Sew 


Dallas, 


TOOLS 


Supervisor, Texas. 

In 1906 the first sewage treatment 
Dallas, 
there are approximately 2000 miles of 
169.000 
The mains 
4 to 90 in. 
of which 75 percent are in the 6 and 8 


plant was started in now 


and 
sewer lateral connections 


sanitary sewet mains 


in the system varv from 


these 
mains were built in the past 20 vears. 


in. size group. Fiftv percent of 


Dallas maintains the lines to the out- 


side edge of the property only. 


The personnel in the maintenance 


section consists of 4 emergency 
crews; 27 repairs and new service 


and 7 sewer cleaning crews. 
the 


ct ynsists of : 


CTCWS ; 


Equipment used in mainte 


nance section pipe cut- 
dipping needles and pipe loca- 


manhole blowers; 2-wavy 


ters; 
tors; radios 

on 4 emergency trucks and 7 pas- 
senger cars plus central dispatcher ; 
sewer maps—%4 sheets 20 x 30 in size 
cover the entire system ; sewer clean 
the 
modern equip- 


ing equipment. However, most 


important items are 


ment and properly trained personnel. 


BPI NTENANCEwRECORDS 
OF LIFT STATIONS AND SEW- 
ER MAINS, by Hamilton, 
Supt. Sewers and Sewage Treatment, 
Bivkder, Colorado. 


Ernest 


The one point that was greatly 
emphasized by Mr. Hamilton 
Put everything on paper: He then 
pointed out the example of one man 


was: 


who is still working for the district 
although he is well past retirement 
age, and the only reason he is work- 
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ing is that too much information is in 
his head and not down on paper. It 
has been estimated that it would take 
months and months to get the infor- 
mation on valve locations, maps, tie- 
ins, worksheets, etc., down to read- 
able form, that he now has in his 
head, and then it probably would not 
be complete. This points up the fact 
that everything, no matter how trivial 
it may seem, should be put down on 
paper. 

The rodding crew and bucket ma- 
chine crew use a blank block type of 
record sheet that gives a diagram of 
the area, and other information such 
as distances between manholes, depth, 
conditions, main conditions, and sur- 
rounding areas. From these forms, 
the foreman makes out a daily work 
sheet that further includes equipment 
used, materials used, and details of 
the work done. A colored tape shows 
work done on a master map in the of- 
then consoli- 
dated into an annual report. 


fice. These sheets are 
Lift stations all contain sheets that 
show power used ; greasing schedules, 
and any repairs performed; and flow 
records show gallons pumped. 


8 DIGESTION 
TENANCE, by 
Deputy 


rANK 
Donald P. 


Commissioner of 


MAIN- 
Se tt, 
Works, 


loronto, Canada. 


Mr. Scott discussed the problem 
blanket formation in their 
digestion tanks. The tanks are 100 
ft in diameter, 30 ft sidewall, 12 ft 
deep cone and a fixed flat roof. Soon 


of scum 


after tanks were placed in operation, 
the formation of blanket material be- 
came evident, in spite of continual re- 
circulation of sludge. After two years, 
the blankets were not just 6 or 8 ft 
thick, but 12 to 18 ft thick, and devel- 
oped at a rate of 6 in. per month. 

This rapid and thick blanket devel- 
opment blocked normal overflows and 
cut the capacity of the plant by 50 
percent. 

\fter many experiments, and sev- 
eral manual cleanings of the tanks, 
it was found that very large volumes 
of gas recirculation effectively con- 
trolled the blanket. However, 
a blanket one foot thick will develop 
within 4 the 
is stopped. 


scum 


hours if compressor 

A policy of cleaning out each di- 
gestion tank after 24 months’ opera- 
tion has now been established. The 
blanket material, which collects as 


1959 
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soon as the gas recirculation is 
stopped and during the time the tank 
is pumped down—approximately 4 
ft thick across the whole tank—is 
hosed to the outlet and filtered. 

At the present time new tanks are 
being built with facilities for utilizing 
the gas recirculation method, and re 
pairs on tanks damaged by 
blankets are being completed. 


rising 


Industrial Wastes 


® WASTE CONTROL IN A 
LARGE WET INDUSTRY LO 
CATED ON A SMALL WATER 
COURSE, by Frank J. Coogan; As 
sistant to Division Industrial 
neer, Southern’ Kraft 
ternational Paper Co., 
bama. 


Engi 


Division, In 


Mobile, Ala 


Good public relations was the key 
note of this paper which described 
the disposal of strong pulp wastes 
into a stream of very low seasonal 
flow. The Kraft pulping operation 
at International's plant includes me 
chanical bark removal, chipping into 
4 to l-inch chips, digesting with a 
strong caustic-sulfide solution, recov 
ery of turpentine from exhaust va 
pors, washing and bleaching of the 
cooked fibers. The spent cook liquor 
is evaporated from 16% to 50% sol 
ids, and is burned to 
cooking chemicals. Reduction by cat 


then recovel 
bonaceous material during the burn 
ing re-converts the sodium sulfate in 
spent liquor to usable sodium sulfide ; 
and addition of 
caustic 


lime 
from the sodium car 
bonate content of the used liquor. The 
chemical recovery is thus reasonably 
efficient, 


regenerates 


soda 


which is essential to the 


process economy as well as to the 
abatement of stream pollution 

The 
the worst from the viewpoints of 
3.0.D. and color. Wastes from the 
entire plant are collected and stored 
during periods of low stream flow, 


bleaching process produces 


and are discharged during the wet 
The first 
from lagoons is at a low rate, caus 


season. release of wastes 
ing the fish to migrate to more favor 
able waters during this operation; a 
cause a_ kill 


sudden release might 


instead. Release is then regulated 
DO in the 
Studies 


shown that the waste has no ill ef 


to maintain 2.5 mg/L 


downstream bayou. have 
fects on field crops or on cattle, ex 
cept a possible slight effect when used 


by cattle for drinking in undiluted 
form. The waste is used to flood a 
state-operated duck preserve; this 
water makes the preserve possible 
and is appreciated by the citizens of 
the surrounding area. 


® ECONOMIES IN METAL 
FINISHING WASTE MANAGE- 
MENT AT APPLIANCE PARK, 
by C. M. Fair; Superintendent of 
\Vater Management and Waste Con- 
trol, General Electric Co., 


ville, Ky. 


® The control of 5.5 million gallons 
per day plating wastes is described. 
Cyanides are destroyed by chlorina- 
tion, chromates by reduction with 
SO,, and acids by neutralization. 
Treated wastes are blended, and 
discharged to the municipal sewer. 
The cost of treatment is computed to 
be 18 cents per 1000 gallons, includ- 
ing amortization. 

Water management is a major 
economy at Appliance Park; this 
refers to the planned use and re-use 
of water. The water supply is sep 
arately metered to each building, and 
sometimes to individual 
\utomatic control of 


Louis- 


processes. 
water is used 
when possible, for example conduc- 
tivity are installed in rinse 
tanks to regulate the flow of dilution 
rinse water. 


meters 


Spent acid is recovered for several 
further uses, instead of being neu- 
dilute 
sulfuric acid is utilized in the treat 
ment and pH control of plant cooling 
water. 


tralized for disposal. Some 


Waste acids are also useful 
reduction and in 
applications. A mixture of 
nitric and phosphoric acids 


in chrome waste 
other 
spent 
has been saleable to a near-by fer- 
tilizer plant. 

In general, this plant produces an 
excess of acid waste, hence alkalies 
are required for neutralization. The 
source of alkali has been changed 
from purchased lime to locally pro- 
duced acetylene sludge. This is avail- 
40% slurry, which is 
hauled by tank trailer and stored 
in an agitated tank. 

Further 


able as a 


iniscellaneous economies 
include the recovery of oily wastes 
for sale or use as incinerator fuel, 
the filtration of plating solutions to 
prolong their lives, and continuous 
monitoring to detect leaks. 


® POLLUTION ABATEMENT 
IN THE SUGAR CANE INDUS- 
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TRY OF LOUISIANA, by Arthur 
G. Keller, Professor of Chemical 
Engineering; and H. K. Huckabay, 
Graduate Assistant, Engineering Ex- 
periment Station, Louisiana State 
University, Baton Rouge, Louisiana. 


The cane sugar industry of Louisi- 
ana 1s markedly seasonal, operating 
only 60 to 70 days per year, in con- 
trast to the year-long activities in 
Hawaii and many foreign countries. 
The industry also involves a large 
number of small plants, some 48 in 
Louisiana alone. Waste disposal is 
a problem because of the low flow 
velocity in the bayous; the flow may 
even reverse its direction from day 
to day. Septic conditions in the bay- 
ous are not unusual, due to municipal 
sewage as well as industrial waste. 

The major pollutant of the sugar 
industry is cane wash water, because 
of its high dirt content and B.O.D. 

The industry has supported uni- 
versity research for several years, 
including plant surveys, analytical 
methods, and treatment techniques. 
There is much recycling of process 
water, and impoundment of concen- 
trated wastes. Areas for holding the 
waste are inadequate in some loca- 
tions, and same promise of pollution 
abatement is shown by short-time 
(2 to 4 days) lagooning. 


B CONTROL 
USING ORP IN 
REDUCTION, by Glen E. Sum- 
mers, Industrial Water Service 
engineer, Boeing Airplane Co. 

The oxidation-reduction 
potential to control the ozonation of 
cyanide has been reported previously. 
This paper reports on the reduction 
of chromate wastes by sulfur dioxide, 
at pH 2.5. After reduction, the pH is 
raised to 7.4 by means of lime slurry, 
thereby precipitating the trivalent 
chromium as Cr(OH),;. After re- 
moval of the precipitate, the effluent 
is blended with other chromium-free 
wastes, and is oxidized with ozone to 
reduce the chemical oxidation de- 
mand from about 30 mg/L substan- 
tially to zero. The ORP control 
range for chromium reduction is 
+-160 to +200 millivolts ( Platinum- 
calomel electrodes ). 


PROBLEMS 
CHROMATE 


use of 


Unit Processes 

® SLUDGE FILTRATION by 
E. H. Trubnick, Komline-Sanderson 
Engineering Corp., Peapack, N. J. 





This paper was preceded by the 
showing of a group of historical slides 
on early sludge disposal experiments 
carried on by T. R. Komline. Sludge 
disposal equipment should be suf- 
ficiently durable to last out the bond 
issue and according to Mr. Trubnick, 
development of vacuum filters in the 
last ten years have included designs 
which will do this. Consideration of 
sludge disposal as a unit process, in- 
cluding positive displacement pumps, 
chemical feeders and vacuum filters 
has followed the understanding of 
sewage sludge’s chemical character- 
istics. Fresh sewage solids dewater- 
ing is on the increase, since the early 
installation in 1953 at St. Charles, 
Ill. The cake did not create a 
nuisance following its use as fill in 
a ravine. Savings up to 15% on the 
capital investment and 27 to 57 cents 
per capita per year in operating costs 
have been realized in eight instal- 
lations. 


® INCINERATION OF SEW- 
AGE SLUDGE, by Mr. C. A. Leet, 
Jr.. Combustion Engineering Corp., 
Chicago, Illinois. 

The application of thermal prin- 
ciples to the drying and incineration 
of materials of a uniform and stable 
composition is fairly simple. How- 
ever, it can certainly be agreed that 
sewage sludge is neither uniform 
nor stable. It is a complex material 
of animal, vegetable and mineral con- 
tent in any and all proportions. 
Variations in these proportions af- 
fect the filtration 
that filter cake vacuum fil- 
ters can vary in moisture content 
over wide ranges. It is the moisture 
content which can affect the per- 
formance of drying or incinerating 
equipment, whether the ultimate aim 
is to dry sludge for use as a soil con- 
incinerate it to a 
sterile ash. This is commonly re- 
ferred to as the evaporation load, 
particularly important when drying 
equipment is to be used for soil con- 
ditioner production. When incinera- 
tion to a sterile ash is required, 
heat release in the furnace becomes 
equal in importance to the evapora- 
tive load. 

Mr. Leet referred to the stringent 
air pollution codes requiring com- 
pliance whether drying or incinerat- 
ing sewage sludge. Both fly ash and 
odors must be controlled in order 
for equipment to meet these codes. 


characteristics so 
fre ym 


ditioner or to 


Control equipment is available as 
dry collectors, wet scrubbers, or 
high temperature deodorization, 
which economical when a 
heat recovery device is employed. 
Examples of heat balance calculations 
and a mathematical study was pro- 
vided. Gases evolved from the proc- 
ess must be dispersed in accordance 
with prevailing wind direction using 
stacks between 75 and 350 feet high. 


becomes 


® WET OXIDATION OF SEW- 
AGE SLUDGE, by Mr. E. Hurwitz, 
Met. San. Dist., Chicago, Illinois. 


Population increase, with resultant 
increase in sludge volume, had dic- 
tated that the District find means 
other than lagooning to solve the 
disposal problems. It was decided 
to use the wet-air oxidation method 
(Zimmerman Process) to handle in 
excess of 200 tons/day for this pur- 
pose. The physical units of this 
plant 
sludge pump, a reactor and a series 


are an air compressor, a 
of heat-exchangers to recover energy 
developed by the wet-burning of the 
sludge. The selection and sizing of 
these elements are the problems to 
a plant 
using the principle of wet-air oxida- 


be solved for the design of 


tion for ultimate disposal of sludge. 
Liquid pumping units are selected 
by the parameter of 
volume of sludge to be treated. The 


conventional 


size of the reactor depends upon the 
volumetric load, the desired operat- 
ing temperature, the chemical oxygen 
demand (COD) of the sludge enter- 
ing the reactor, and the degree of 
COD reduction desired. In order to 
test the suitability of the method for 
its needs The Metropolitan Sanitary 
District of Greater Chicago operated 
a pilot plant designed to handle 2 
tons/day. Operated for one vear, the 
plant made 20 runs extending in du- 
ration from 20 to 361 The 
pilot unit is 24 in. dia and approxi- 
mately 30 ft high. Within the ranges 
of the 
studied, the reduction of 
material as measured by the COD 
79%. The amount of volatile 

destroyed 89%. Total 
solids reduction averages 67.3%. The 


hours. 


volatile solids concentrations 


oxidizable 


was 
solids was 
results indicate that degree of sludge 
degradation is a function of temp- 
erature and does not vary appreciably 
percentagewise, from solids concen- 
tration 

The 


variation. 


effluent is characterized by 
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high ammonia and high volatile acid 
resulting from the oxidation of the 
nitrogen and carbon constituents of 
the sludge. BOD of the effluent 
ranged from 5400 to 8400 ppm and 
represents a reduction of 60% from 
the BOD of the original liquid 
sludge. The settleable ash is 10-12% 
of the volume after one hour settling. 
The residual COD left in the ash 
from one liter of effluent ranged 
from 1900 to 5000 mg and BOD from 
530 to 1350 mg. The volatile content 
of the dried ash ranged from 13 to 
17% with an average of 15%. The 
mineral content is similiar to that 
in ash from a highly industrialized 
area, however it is sterile and bio- 
logically stable. Exhaust gases con- 
sist mainly of nitrogen and carbon 
dioxide, with residual oxygen and a 
trace of hydro-carbons, there is no 
fly ash or other air pollutant. 


® HYDRAULIC LOAD, OR- 
GANIC LOAD AND EFFICIEN- 
CY IN TRICKLING FILTERS 
by Dr. K. L. Schulze, Michigan State 
University, East Lansing, Michigan. 

\n experimental filter consisting 
of seven vertically suspended wire 
arranged in parallel and 
spaced two inches apart was used 


screens 


in this study. For experiments on 
the effect of increasing organic loads, 
the hydraulic load was kept constant 
and the incoming BOD was increased 
by adding whey to presettled sewage 
which feed to the 
filter. In order to study the effect of 


served as basic 
increasing hydraulic loads, the set- 
tled sewage was used with step-wise 
pump rate increments. Data collected 
refer to percent removal effected 
through the filter and final settling 
tank. It was found that organic load 
did not greatly affect filter efficiency, 
but that hydraulic loading could be 
a controlling factor in filter design. 
It was noted that depth and tem- 
perature must considered. 
The experiments included application 
of the data to determine the effect 
of recirculation. Dr. Schulze 
cludes that the gain in dilution of 
incoming BOD is lost by the decrease 


also be 


con- 


in efficiency due to the higher hy- 
draulic load. Also, he finds the trick- 


ling process similar to an absorption 
process where hydraulic load deter- 
mines contact time and this in turn 
determines the level of efficiency at 


which the process operates. 
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Combined Treatment 


® SOLVING SOUTH CHARLES 
PROBLEM 


TON’S WASTE 
THROUGH THE 
APPROACH. 

Background of the Combined Ap- 
proach as Viewed by Industry. 

By George P. Schrader, Project 
Engineer, Union Carbide Chemicals 
Co., South Charleston, W. VA. 

The South Charleston Sewage Col- 
lection System and Treatment 
H orks. 

By J. K. Latham and J. W. 
Finney, Partners in Howard K. Bell 
Consulting Engineers, Lexington, 
Ky. 


S 
) 


COMBINEI 


These twin papers described a 
joint venture in waste disposal, es- 
tablished by the City of South 
Charleston, West Virginia, and the 
Union Carbide Chemicals Company. 
3oth the city and the company were 
under separate 
the Kanawha 


orders to clean up 


and chose a 
joint treatment works as the optimum 


solution. 


River, 


Among the reasons for combined 
plant are: less initial capital invest- 
ment, lower operating costs, and re- 
duced nutrient requirements for the 
industrial wastes. The latter are very 
complex, comprising over 400 dif- 
ferent chemical materials, produced 
on a schedule that varies from day 
to day. A large pilot plant was built 
in 1954, and has been operated on 
these wastes with 
Activated sludge was _ se- 
lected as the most satisfactory proc 
ess, although acclimation of the mi 
croorganisms needs attention. 


several types of 


process. 


An overall BOD reduction of 42% 
is required by the State Water Re 
sources Commission. This is accom 
plished by primary treatment of the 
total waste, and secondary treat 
mient of one-third of the waste. Ac 
tivated sludge treatment of a second 
one-third is expected to yield 67% 
overall BOD reduction if this degree 
of treatment becomes necessary; 
complete 


secondary 
give 92%. 


treatment will 

Control of pH is essential, and the 
range from 6 to 9 is best. Raw in 
dustrial waste fluctuates from 1 to 13, 
and may change by a whole pH unit 
within one minute. There is no space 
for adequate equalizing lagoons, so 
control must be by acid or alkali 
additions to the flowing stream. The 


final sludge is thickened to 4 to 6 
percent solids, filtered, and disposed 
of on waste land. 


® COMMUNITY TREATMENT 
PLANT FOR UPPER POTO- 
MAC RIVER, by Richard Hazen, 
Partner, Hazen and Sawyer, New 
York, N. Y. 

A treatment plant now under con- 
struction on the upper North Branch 
of the Potomac River will handle 
both industrial wastes and the sewage 
from several small communities. This 
is an unusual situation in that the 
project has been financed by public 
authority, the Upper Potomac River 
Commission. The project includes a 
one-mile 54-inch sewer to transport 
paper pulp mill wastes (completed), 
a sewage collecting system, and a 
21 mgd activated sludge plant for the 
combined wastes. 

The activated sludge plant includes 
a primary clarifier, three aeration 
tanks, two final clarifiers, and a 
sludge thickener and filter. Turbine 
aeration is used instead of the more 
usual diffusers. Raw sludge, after 
dewatering, will be trucked to an 
abandoned strip mine for disposal. 
Supplementary phosphorous and_ni- 
trogen nutrients will be needed for 
the activated sludge process, as mu- 
nicipal sewage comprises only about 
five percent of the flow. 

In addition to the pulp wastes, the 
company has paper mill wastes which 
are high in suspended solids but 
fairly low in B.O.D. A 6 mgd clari- 
fier been constructed for pre- 
treatment of these wastes before dis- 
charge to the trunk sewer. 


has 


Waste Disposal 


® SUBSURFACE DISPOSAL 
OF SALT WATER IN EAST 
TEXAS OIL FIELD, by Mr. W. S. 
Morris, East Texas Salt Water Dis- 
posal Co., Kilgore, Texas. 

Nearly two billion barrels of salt 
water have been injected over a 17 
year period into the lower portion of 
Woodbine sand. This lies 3800-3900 
ft. below the East Texas Oil Field. 
The injection facilities include gath- 
ering lines of 400 miles of asbestos- 
cement pipe, 36 treating plants and 
60 injection wells. The program grew 
out of the necessity to eliminate salt 
water contamination of the watershed 
and pollution of the streams flowing 
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through the area. A secondary ben- 
efit has been the maintenance of 
pressure in the oil-bearing reservoir, 
minimizing the necessity of mechan- 
ical oil pumping. 


® MARINE WASTE DISPOSAL 
SYSTEMS by Dr. E. A. Pearson, 
University of California Berkeley, 
California. 

Dr. Pearson stated that the effects 
of wind, waves, currents, and the 
aquatic environment on Marine 
Waste Disposal, are not clearly 
understood. In addition to rapid and 
thorough mixing, such factors as 
beneficial uses of water, water quality 
criteria, mass circulation, summary 
of current patterns and use of an 
eddy diffusivity coefficient should be 
considered in the final location of the 
disposal outfall. Inflow and outflow 
of ground water is important and has 
been generally overlooked. Waste 
concentration, volume and residence 
time are essential to enable regula- 
tory agencies to apply limits and con- 
trol measures. 


® FORECASTING HEAT LOSS 
IN PONDS AND STREAMS, by 
Dr. C. J. Velz, University of Michi- 
gan, Ann Arbor, Michigan. 

This study provides useful infor- 
mation to power utilities and opera- 
tors of nuclear reactors, particularly 
with respect to disposal area toler- 
ances and determining water tem- 
perature profiles. Stream gaging 
techniques were used to collect the 
data. Heat loads from steam generat- 
ing stations widely, though 
4400btu is a commonly used 
figure. Heat is also added and sub- 
tracted throughout the meteorologi- 
cal cycle, evaporation, convection, 
radiation and cannot be ‘calculated. 
It is possible to measure the impact 
of clouds, trees, air pollution blan- 
kets, and other local phenomena at 
the disposal site and along the water 
course. Use of long term weather 
station information enables one to 
arrive at statistical most probable 
monthly mean temperatures at the 
site. This is also true of monthly 
wind velocity and vapor, though not 
of solar radiation, due to the lack of 
adequate records. This type of dis- 
posal program must consider effects 
due to the hydrologic cycle, because 
of the impact of minimum conditions 
during drought. 


vary 
Kw 





Suspended Solids Concentration in Activated Sludge, its 


Sludge Volume Index 


effect on... 


by E. ISENBERG and H. HEUKELEKIAN, 


Rutgers Univ., New Brunswick, N. J. 


EDITOR’S NOTE: li suspended solids concentrations are kept 


constant, only changes in sludge density will affect sludge volume 


index. Variations of sludge volume index increase with decreasing 


sludge density mostly because of suspended solids. These conclu- 


sions are supported by experimental data. 


This is a paper of the Journal Series, New Jersey Agricultural 
Experiment Station, Rutgers Univ., The State Univ. of New Jersey, 


Dept. of Sanitation. 


@ USE OF ACTIVATED SLUDGE for sew- 
age treatment depends on its purify- 
ing ability and on its settleability. 
One of the control measures of settle- 
ability is the sludge volume index, 
which expresses the volume occupied 
by one gram of dry sludge after set- 
tling for 30 minutes in a liter-grad- 
uated cylinder’. A decrease in sludge 
density is reflected by diminished set- 
tleability, greater settled volume per 
unit weight, and higher sludge vol- 
ume indices. 

Research carried out by several 
workers indicates that factors other 
than sludge density affect the settling 
rate and final settling volume. Clif- 


400 
SLUDGE B. 


350 


INDE X. 


300 


250 


200 


ford and Windrige? found that in- 
creasing sludge concentration pro- 
duced more than a proportionate in- 
crease of sludge volume. They also 
found that vessel diameter did not 
affect the settling rate of various 
sludge concentrations. Rudolfs and 
Lacy* noted retarded settling rates 
when the solids concentration in- 
creased from 800 to 5000 mg/L. The 
diameter of the container did not 
affect the percent volume occupied 
by a given sludge after 30 minutes of 
settling. Fitch and Ives* suggest that 
high solids concentration would com- 
pact in the settling cylinder and there- 
by result in a lower index value. Evi- 
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FIG. I—INCREASING sludge volume index with increasing suspended solids. 


dence showing the magnitude and 
direction of change on sludge vol- 
ume index values does not exist in 
the literature. 

Before the effect of suspended sol- 
ids concentration on the sludge vol- 
ume index could be studied, it was 
necessary to determine the precision 
of sludge volume index values. In 
experimental work, where the quan- 
tity of mixed liquor available is lim- 
ited, samples smaller than one liter 
would be desirable. Comparisons 
were, therefore, made between sludge 
volume index values using 500 and 
1000 ml. graduated <ylinders. 
Procedure 

Activated sludge samples were ob- 
tained from three New Jersey sew- 
age treatment plants. Sludge volumes, 
after 30 minutes settling, and sus- 
pended solids were determined on 
four concentrations of either mixed 
liquor or return sludge. Concentra- 
tions of sludges B and C, known for 
their high sludge volume indices, 
were prepared by diluting return 
sludge with plant effluent. Sludge A 
was prepared by settling mixed liquor 
and decanting the supernatant. Each 
concentration was settled for 30 min- 
utes in 500 and 1000 ml. graduated 
cylinders. The same sample of acti- 
vated sludge was used for the four 
concentrations and two cylinder sizes. 
Suspended solids were determined 
with Gooch crucibles fer each con- 
centration. Both the 30-minute set- 
tling volume and suspended solids 
determinations 
ten replications. 


were carried out in 


Results 


Sludge volumes, after 30 minutes 
settling, with varying suspended sol- 
ids concentrations for the ten repli- 
cations, are averaged and summarized 
in Table 1. Standard deviations com- 
puted as a percent of the mean, re- 
sult in a coefficient of variation, which 
then enables comparisons of precision 
between means of different magni- 
tudes. Results shown are averages of 
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ten replications and their coefficients 
of variation. It should be noted that 
half as much sludge was settled in the 
500 ml. cylinder as in.the 1000 ml. 
cylinder. The volumes settled in the 
smaller cylinders were, therefore, 
multiplied by two for comparisons 
with volumes settled in the larger 
cylinders. 

Greatest variation was found in 
suspended solids determinations, 
where the average coefficients of vari- 
ation ranged from 2.1 to 7.1 per cent, 
with an overall average of 4.9 per 
cent. Variations in 1000 ml. settling 
volumes (2 per cent) were slightly 
less than the variations in 500 ml. 
settling volumes (3 per cent); the 
overall variation in settling volumes 
for both sizes of cylinders were less 
than the variations in 
solids determinations. 

A sludge volume index value is 
calculated as the ratio of settling vol- 
ume to suspended solids. The coef 
ficient of variation of the index is the 
square root of the sum of the squares 
of settling volume and suspended 
solids coefficients of variation®. These 
calculated results are shown in Table 


2. Comparison of average 


suspended 


index val 
ues for the two cylinder 
cate ho statistically valid 
These are combined into 


sizes indi 
difference 
a 20-repli- 
cate average, with recalculated coef 
ficients of variation. A graphical rep 
resentation of these results is shown 
in Figure 1. Significant changes in 
sludge volume index occurred when 
more than 3000 mg/L suspended 
solids of sludge A were used in the 
settling test. The index value rose 
from 60 to 92. With poorer settling 
sludges, as sludges B and C, signifi- 
cant index values oc 
curred with much lower suspended 
solids concentrations. While the in 
dex number increased at 3000 mg/L 
of sludge A, only 1500 mg/L of 
either sludge B or C caused similar 
increases in index values. Sludge B 
index from 147 to 351 
the solids concentration increased 
from 1426 to 2237 mg/L. Sludge C 
index rose from 150 to 277 when the 
solids concentration from 
427 to 3244 mg/L. A general de- 


crease in precision of the sludge vol 


increases of 


rose when 


increased 


ume index was noted as the sludge 
density decreased. The average coef 
ficients of variation increased from 
5.1 to 6.5 to 7.6 per cent with in 
creasing bulkiness. 


Over the range of suspended solids 





Table | 
Coefficients of Variations of Suspended Solids and Sludge Volume 


Suspended 
Solids 
mg/L 

851 
1767 
3049 
5676 


C.V.2 
Location Per cent 


Sludge A 


Average 


Sludge B 477 
92\ 
1426 
2237 
Average 
Sludge C 427 
743 
1550 
3244 
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1. after 30-minutes settling 


2. coefficient of variation 


Determinations with Different Mixed Liquor Concentrations 


Graduated Cylinder Size 


500 mi. 
Sludge 
Volume! 
ml/L 
~ 52 
101 
177 
48 | 


C.V.2 
Per cent 


CVE 
_Por cent 


Volume! 


ml/L 


50 
100 
185 
555 
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concentration used in this study, 
there was no indication of compac- 
tion or lower indices with increasing 
solids concentration. Calculation of 
results presented by Clifford and 
Windrige? reveal that compaction 
phenomena may occur with very high 
solids concentration. Table 3 shows 
that with “ordinary” activated sludge, 
compaction was noted at 3160 mg/L 
and higher; whereas, with “recon- 
ditioned” sludge it was noted at 8790 
mg/L and higher. 


Discussion 


Significant changes in sludge vol- 


ume index occur with increasing sus- 
pended solids concentration. Good 
settling sludge, as A, showed an in- 
creased index value from an average 
of 59 in the range of suspended solids 
of 851 to 3049 mg/L to sludge vol- 
ume index of 92 at 5657 mg/L. This 
increase of 33 index units is equiva- 
lent to 54 per cent of the average 
value of 59. Greater percentage in- 
creases of sludge volume index were 
found with poor settling sludges. 
Sludge B index value rose from 147 
to 351 when the suspended solids in- 
creased from 1426 mg/L to 2237 
mg/L. This was a 138 per cent in- 





Table 2 


Calculated Sludge Volume Indices with Increasing 


Suspended Solids 


Suspended ae 
Solids 500 mi. 
_mag/| SVIt 
851 —tiéOS&‘ 
1767 57 
3049 58 
5657 85 


Location 


Sludge A 


Average 
477 
921 
1426 
2237 


147 
152 
145 
347 


Sludge B 


Average 
427 
743 
1550 
3244 


157 
167 
181 
278 


Sludge C 


Average 


1. SVI=sludge volume index 
2. CV =coefficient of variation as percent 


"Graduated Cylinder Size 


1000 ml. = Average 
_svit cv? _ svi CVE 
a 60 45, 

57 57 


6| : 60 
98 92 


144 
150 
149 
356 


145 
151 
147 
351 


150 
167 
183 
277 


142 
167 
184 
276 
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Table 3 


Changes in Sludge Volume Index Caused by Increasing 
Suspended Solids* 








Type of 
Activated 
Sludge 





Vy h. Settling 
ml/L Volume 


Suspended 
Solids 
mg/! 


~ Sludge 
Volume 
index 





“Ordinary” 40 
110 
190 
260 
340 
870 
920 
930 
“Reconditioned 130 
310 
480 
820 
910 
950 
960 
980 


520 77 
1050 05 
1580 120 
2100 124 
2630 129 
3160 275 
3680 250 
4210 22) 
1760 74 
3520 88 
5270 91 
7030 117 
8790 104 

10,550 90 
12,300 78 
14,060 70 





*Calculations based on results given by Clifford and Windrige? 





crease over the index value of 147. 
With sludge C there was an 85 per 
cent increase of index value. When 
the solids concentration increased 
from 427 to 3244 mg/L, the index 
rose from 150 to 277. 

These cover the 
range of suspended solids normally 
used in sewage treatment practice, in- 
dicate no compaction phenomena. Cal- 
culations made on results presented 
by Clifford and Windrige, however, 
show that compaction may occur. A 
good in 30 minutes settling sludge of 
about 74 sludge volume index, showed 
compaction when the solids concen- 
tration was over 8000 mg/L. Acti- 
vated sludge of about 120 index be- 
gan to compact in the settling cyl- 
inder when the solids concentration 
was greater than 3000 mg/L. 

These marked changes in sludge 
volume index caused by different 
solids concentration, indicate that the 
precision of the test can be increased 
significantly. By using 1000-1500 
mg/L suspended solids, for all types 
of activated sludges, the test can be 
made more precise. In this manner, 
only changes in sludge density will 
be reflected by changes in sludge 


results, which 





Table 4 


Effect of Sludge Volume Index 
on the Precision of the Test 


Suapented 
Solids 


Average 
Average Coefficient of 
Range Sludge Variation 
Sludge mg/L Vol. Index Per cent 
A 800-3000 59 3.7 
8 500-1400 148 7.1 
400-1400 167 8.1 





volume index. 

Examination of the coefficients of 
variation in Table 2 indicates de- 
creasing precision or wider variations 
with poorer settling sludges. The 
average coefficients, omitting the 
highest sludge concentration, for the 
three characteristic sludges, are 
shown in Table 4. These range from 
3.7 to 8.1 per cent as the index in- 
creases from 59 to 167. 

The variations in sludge volume 
index can be attributed to the varia- 
tions in suspended solids determina- 
tion. Variation in settling volumes re- 
mains essentially the same with in- 
creasing sludge volume index. Well- 
defined trends in variation with in- 
creasing solids concentration for one 
particular are not evident. 
Generally, however, less variation oc- 


sludge 


curred with higher solids concentra- 
tions. 

For sludges of about 60 sludge 
volume index, we may predict with a 
high degree of certainty that differ- 
ences greater than 7.4 per cent are 
significant. When the test is per- 
formed with from 1000 to 1500 mg/L 
suspended solids, sludge concentra- 
tion will not affect the sludge volume 
index. Then, if under two 
activiated sludge operating conditions 


sets of 


a difference in sludge volume index 
of 10 is found (e.g. index values of 
55 and 65), this difference could not 
be due to chance. That is, we may 
predict with 95 per cent probability 
that a difference of 10 index units, 
as above, was not due to chance or 
to the variability of the index test, 
but was due in fact to the different 
operating conditions. For sludges of 
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150 and 170 sludge volume index, 
the ranges of reliability are wider. 
Table V shows the per cent variation 
and range of values expected for the 
three sludges investigated. 

The overall average 30 minute set- 
tling volume coefficient of variation 
for 1000 ml. graduated cylinders was 
slightly lower than for 500 ml. cyl- 
inders. The difference, however, was 
not significant and the two cylinder 
sizes may be used interchangeably. 


Summary and Conclusion 


1. Thirty minute settling volumes 
and therefore sludge volume index 
values are affected significantly by 
concentration of suspended solids. In- 
creased precision of sludge volume 
index determinations, as a control 
measure of sludge density, can, there- 
fore, be obtained by using from 1000 
to 1500 mg/L suspended solids. Only 
changes in sludge density will affect 
sludge volume index when suspended 
solids concentration are kept con- 
stant. 

2. Variations in measures of sludge 
volume index increase with decreas- 
ing sludge density. Most of this in- 
creasing variation is caused by sus- 
pended solids, and not by 30-minute 
settling volume determinations. 

3. Precision of the test and range 
of sludge volume index values ex- 
pected for various activated sludges 
are shown. 

4. Graduated cylinders of 500 or 
1000 ml. be used inter- 
changeably as no significant differ- 
ence in sludge 
found. 


size may 


volume index was 
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Table 5 


Percent Variation Expected at 
Different Levels of Sludge 
Volume Index 


Sludge 
Volume 
Index 


Variation at 
95 Per cent Level Range 
Expected 

60 56 to 64 
150 129 + 171 
170 16. 144 to 196 
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Red water. scale formation or corrosion problems can be corrected or measurably helped by .. . 


Feeding Glassy Phosphates 


EDITOR’S NOTE: This paper presents a brief review of how 


glassy phosphates are manufactured, their uses, and how they are 


fed into the water system. 


@ WATER, the does 


not exist naturally in the chemically 
pure state. It contains dissolved solids 


universal solvent, 


or total solids which may vary from a 
up to 75,000 mg/L: the 
usual range for drinking water being 
100 mg/L 
ter usually has a total solids content 


few mg/L 


to 750 mg/L. Surface wa 
near the lower end of the scale while 
underground or well supplies often 
are quite high in dissolved solids. The 
solubility of the various ions present 
in water is governed by such items as 
temperature, acidity or alkalinity, pH, 
and dissolved gases. A change in any 
one of these factors will cause a cor 
responding change in the solubility of 
the minerals in the water 

Three ions usually 
and particularly 
1) iron, 2) 


found in water 
affect solubility ar 
calcium, and 3) mag 
nesium, Certain changes in the water 
carrving these ions can cause them to 
become less soluble, a condition which 
in turn gives rise to red water and 
scale problems. These problems and 
others often 


can be avoided bv the 
introduction into 


phosphates. 


glass) 


solution of 


Glassy phosphates are produced 
by fusing a food grade of phosporic 


acid with soda ash at high tempera 
tures to produce a clear, transparent 
non-crystalline solid which is sold as 
broken glass, beads or in the granu 
lar or powdered form. Bulk density 
depends on the form and varies from 


100 to 120 pounds per cubic foot 


Red Water 


The problem of red water is caused 
by a high content of iron in the triva 
lent (+3) state. Iron of this valence 
will form compounds which are quite 
insoluble and precipitate out, giving 


the water a red appearance. There are 
two common sources of this iron, one 
from the raw water, the other from 
the iron transmission pipes. 

Water near the bottom-of deep res- 
ervoirs or in the ground can pick up 
a great deal of iron in the soluble, 
ferrous, or divalent (+2) state, due 
to anaerobic reduction of 
ferric (+3) iron. When this ferrous 


bacterial 


iron comes in contact with any oxi- 
dizing agent, oxidation to ferric iron 
occurs and red water results. An 
other source of iron is from the cor 
rosion of iron pipe. During the cor 
rosion reaction, iron pipe in the zero 
valence state is oxidized to the soluble 
ferrous iron state and goes into solu 
tion, This represents the loss in 
weight during corrosion. Under oxi- 
dizing conditions, this ferrous iron 
will be converted to ferric iron and 
cause red water. 

Both of these conditions may be re 
tarded and even entirely eliminated 
by the addition of the phosphate be- 
fore the oxidation takes place. The 
glassy phosphates will sequester iron 
and other compounds, but only in the 
divalent state. This means that the 
phosphates must be added to the 
water supply directly at the pump 
and certainly before chlorination so 
that the divalent ferrous iron is se- 
questered. Usually, an amount of the 
phosphates equal to 3 to 4 times the 
concentration of the dissolved iron 
will give sufficient sequestration. The 
ability of the phosphates to sequester 
varies with the age, the temperature 
and the concentration of the phos- 
phate solution. 


Scale Formation 


Scale in pipes or boilers is caused 
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Industries, Providence, R. I. 


by the water becoming supersaturated 
with calcium or magnesium ions, re- 
sulting in precipitation as calcium or 
magnesium carbonate. This super- 
saturation is often caused by an in- 
temperature. The 
scale reduces carrying capacity of 


crease in water 
mains and reduces heat transfer in 
boilers. The formation of calcium or 
magnesium scale deposits is prevented 
by the so-called threshold treatment. 
The mechanics of this reaction are 
somewhat similar to sequestration of 
iron; i.e. the phosphate actually re- 
moves the crystal nuclei from solu- 
tion dimensions have 
reached the proportions of even the 
colloidal This the 
crystals from growing and becoming 


before its 


state. prevents 
insoluble. In most cases, the applica- 
tion of 1 to 2 mg/L of the phosphate 
is sufficient to prevent scale forma- 
tion. 


Corrosion 


While not connected with the solu- 
bility of ions, corrosion is a real prob- 
lem to the maintenance of water 
pipes, a problem which can be com- 
bated through the use of glassy phos- 
phates. Corrosion, defined as the loss 
of metal into solution, is caused by 
galvanic action. Some change in con- 
ditions along the length of pipe causes 
the formation of an anode and cath- 
ode in the pipe. Electrons flow from 
the anode to the cathode causing the 
iron at the anode to be oxidized from 
zero valence to soluble plus two val- 
ence and go into solution. The elec- 
trons at the cathode reduce hydrogen 








ions in the water to atomic hydrogen 
which combines with the dissolved 
oxygen in the water to form water 
(at most pH’s). 

Addition of the glassy phosphates 
to the system causes a complex (cal- 
cium-corrosion products—phos- 
phates) to form. This complex 
plates out on the cathodic areas of 
the pipe in a very thin, but continu- 
ous covering. This layer of the com- 
plex prevents the oxidation of hydro- 
gen ions, therefore prevents the flow 
of electrons, stops the corrosion re- 
action, and is called polarization of 
the cathode. 

Small amounts (2 mg/L) are nor- 
mally fed to give protection. The cal- 
cium content must be at least 4% of 
the amount of the phosphates fed in 
order to obtain good protection. 
Larger amounts of phosphates are fed 
at the beginning until a residual of 
approximately 0.5 mg/L is obtained 
at the end of the system. Amounts 
are then gradually decreased until 0.5 
ng/L is maintained throughout. The 
need for larger amounts at the begin- 
ning is caused by the absorption of 
some of the phosphates by the tuber- 
cles and other deposits in the pipe 
line. Final concentration depends on 
the flow rate throughout the distribu- 
tion system; large amounts being 
used for lower flows. This is directly 
related to turbulence. At higher flows 
turbulence is created, physically 
bringing the complex into contact 


with the cathodic areas, lower. 
phosphate doses can be used. Even 
the larger amounts have no effect on 
taste and odor. The protection is not 
only carried through the distribution 
system but into the consumers piping 
as well. 


so 


Feeding Phosphates 
Solution Strength 


One pound of glassy phosphate 
per gallon of solution is the recom- 
mended solution strength. Above two 
pounds per gallon the solution be- 
comes syrupy and _ sticky, thus 
difficult to handle. While solutions 
as strong as 5 pounds per gallon have 
been prepared, a more detailed solu- 
tion preparation procedure is neces- 
sary and it is standard practice to 
limit the solution strength to an abso- 
lute maximum of two pounds per 
gallon. In addition, the glassy phos- 


phates revert to ortho-phosphates 
(non-sequestering) with an increase 
in temperature or concentration or 


a decrease in pH. Usually, larger 
storage volumes are provided rather 
than to take the time and effort neces- 
sary to prepare 
solutions. 


more concentrated 


Solution Preparation 

Standard procedure is to place the 
sheets or beads in a stainless steel 
basket of 4” mesh with a means of 
suspending the chemical just below 


Potable water supply for mixing 


weter & for feeder operation 
4 
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py Solenoid operated 4-way va/ve 
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the water level. Another method is 
to weigh the phosphate directly into 
a cloth bag and suspend the bag and 
contents just below the water surface, 
as shown in Fig. 1. The phosphate 
will then dissolve in cold water. After 
it is completely dissolved, a short 
stirring or the use of a forceful 
stream of water to bring the level up 
to the required volume is sufficient 
for mixing. For preparing a solution 
from the granular or powdered 
forms, it is desirable to sprinkle the 
phosphate into a rapidly agitated vol- 
ume of cold water. After the solution 
is completely formed, the volume 
should be brought up to the mark. In 
all cases, cold water is used since the 
phosphate reverts to another form 
very rapidly at higher temperatures 
and with age. The other forms of 
phosphates do not have the sequester- 
ing ability of the glassy phosphates. 
Contrary to the situation existing 
with most chemicals, the sheets or 
beads of the glassy phosphates are 
easier to put into solution than the 
powder or granular forms. This is 
because the powder or granules tend 
to cake when added to water and 
these blobs of chemical are hard to 
disperse and put into solution. The 
beads or broken sheets, on the other 
hand, will quickly go into solution if 
hung in the water. Sometimes these 
broken sheets are stirred into solu- 
tion. As a safety precaution the hand 
should not be used for the stirring. 
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FIG. 1. A TYPICAL SYSTEM lay-out for 
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feeding glassy phosphates. 
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Table | 
Feeding Glassy Phosphates to Obtain a Dose of | mg/L 





Rate of Flow 


Vo Gal. Solution 


50 G/M 3.16 mli/mir 
100 6.32 
200 12.64 
300 18.96 
400 25.28 
500 31.60 

1000 63.20 
1500 94.80 
2000 126.40 
2500 158.00 
3000 189.60 
4000 — 
5000 _ 
6000 - 
7000 

8000 

9000 _— 
10000 _— 


Feed Rate 
1# Gal. Solution 2# Gal. Solution 


ml/min, 


1.58 ml/min. -- 
3.16 — 
6.32 ~- 
9.48 ~ 
12.64 — 
15.80 _ 
31.60 — 
47.40 -- 
63.20 31.60 
79.00 39.50 
94.80 47.40 
126.40 63.20 
158.00 79.00 
189.60 94.80 
221.20 110.60 
252.80 126.40 
284.40 142.20 
316.00 158.00 





If the hand is used, it may become 
severely cut and the cuts will be pain- 
ful and slow to heal. 


Feeders 

Solutions of unadjusted phos- 
phates, are usually acid in character 
and rapidly attack iron, steel, copper 
and brass. While glassy phosphates 
can be made less corrosive by adding 
an alkali such as caustic soda or soda 


ash to a pH of 8.0 or higher, the use 
of stainless steel or plastic in the con- 
struction of feeders and piping from 
ervoirs should be all plastic, plastic- 
tion point is preferred. Solution res- 
the solution container to the injec- 
lined or stainless steel. 

Plunger or diaphragm pumps of 
the proper resistant construction are 
available for feeding a wide range of 
glassy phosphate volumes. The use 


of a diaphragm feeder completely 
eliminates stuffing box difficulties. 
Table I shows typical ranges of feed 
rates for various flows and dosages. 


Typical Installation 


A typical small, individual instal- 
lation is shown in Fig. 1. The prob- 
lem existed at a country club using 
city water which came from a well 
supply. The pH of this water was 
6.3. Copper pipe corrosion as well as 
clogging of shower heads was pres- 
ent. Problem was corrected by the 
use of glassy phosphates. This instal- 
lation has enjoyed three years ~f 
trouble-free operation and there has 
been no reoccurrence of the problem. 
The one lb./gal. feed solution is fed 
in proportion to the flow, the feeder 
is electronically paced by a six-inch 
water meter. Every time 20 gallons 
pass the meter, a dose of phosphate 
is added. This dose gives an average 
concentration of 2 mg/L. The chem- 
ical is mixed by turbulence created by 
elbows in the system. The solution is 
stored in a 30-gallon plastic drum 
which is refilled every 3 to 6 days 
depending on the water use. The use 
of a plastic drum allows a visual 
check on the level of remaining solu- 
tion. 





GM Profits From 
Water Conservation 


More than 70 billion gallons of wa- 
ter per year are used by various Gen- 
eral Motors plants in the United 
States and Canada. In order to con- 
serve and control this consumption, 
the company instituted a program of 
study and conservation, some years 
back, which now is beginning to pay 
off in water savings and reduced 
costs. 

At one plant, a saving of $5,000 
per month in water bills was realized 
by simply changing the size of a noz- 
zle. At another plant, one million gal- 
lons per day reduction in water re- 
quirements, from an overtaxed mu- 
nicipal system, was achieved: by in- 
stalling automatic water controls in 
place of manual in one phase of its 
operations. A third plant, by making 
a simple change in its process opera- 
tions, made a significant reduction 
of its waste discharge. 

The four-phase water conservation 
program consisted of an inspection of 
plant utilities, instruction of personnel 
on the need for and the benefits of 


water conservation, installation of 
safeguards against leaks and faulty 
controls, and a careful study of the 
best methods for designing future fa- 
cilities with water conservation as a 
major goal. 


Miller Received New 
Appointment 

Wallace T. Miller, research engi- 
neer for the Cast Iron Pipe Research 
Association, has been appointed as- 
sistant managing director of the as- 
sociation, which includes the coun- 
try’s leading manufacturers of pipe 
used in water and gas distribution 
systems. 

As assistant to Thomas F. Wolfe, 
CIPRA managing director, Miller 
has been active in supervising the as- 
sociation’s current nationwide cam- 
paign to arouse and organize public 
support for improved municipal water 
treatment and distribution facilities. 

Miller joined the association in 
1954 after having served as the gen- 
eral manager of the Rochester divi- 
sion of the New York Water Service 
Corporation. Previously, he had been 
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superintendent of the water depart- 
ment of Ossining, N. Y. 

While chairman of the New York 
section of the American Water 
Works Association, he received the 
Fuller award for his activities in pro- 
moting the standards of water utility 
management. 


Water Works Men 
Retire at Fort Knox 

At Fort Knox, Kentucky, five ci- 
vilian employees of the water works 
plant, having a combined service of 
130 years, retired. They were guests 
at a banquet given by fellow em- 
ployees and friends. 

Retiring are: Mr. C. H. Miller; 
Mr. Jerome Cheatham; Mr. Emanuel 
Miller; Mr. Claude McPherson; and 
Mr. Hardin Boyle. 

These men have seen the growth 
of the Fort Knox plant in supplying 
water from 100,000 to 10,000,000 gal- 
lons a day. The plant was the first in 
Kentucky to use activated silica for 
mud removal and softening, and the 
first in the state to use pulverized 
lime for water softening. 





Certain Species predominate in the Fauna and Flora which establish . . . 


Aquatic Life in a New Stream 


by RUTH PATRICK, Dept. of Limnology, 


Phila. Academy of Natural Sciences. 


EDITOR’S NOTE: This article reports on six-months observa- 


tions into the pattern of invasion and establisment of aquatic 


life in a new stream bed. 


Organisms with the shorter life span were the quickest to 


establish natural and normal populations. Bacteria became estab- 


lished before algae. The invasion of macroscopic forms was ir- 


regular and sporatic. Only the snail seemed to be well established. 


Insect larvae of the type capable of filtering their food from the 


water were first to invade and become established in the new 


stream. 


The stream bed itself was slow in developing into a habitat 


for aquatic invertebrates. Total organic matter in the stream bed 


and nitrogen content increased more rapidly in the mud of the 


slack waters than that forming the bed in fast water. 


@ THE FAUNA AND FLORA of natural 
and polluted rivers have been the 
object of many studies both in this 
country and in Europe. However, no 
one seems to have studied the pattern 
of invasions and establishment of 
aquatic life into a new river area. 
Likewise the changes occurring in the 
river bed soil following its exposure 
to water has not been reported. Cer- 
tainly, a new river bed must undergo 
changes to become a suitable habitat 
for worms and aquatic insects. The 
objective of this study was to observe 
these changes as they occurred. 

The importance of this type of 
study is evident, since most of our 
knowledge of reforestation and recla- 
mation of waste land is based upon a 
knowledge of plant succession on land. 
Such studies as these yield basic 
knowledge which should be useful in 
the reclamation of rivers which have 
been harmed. 


New Stream Site Selection 


In order to study the natural suc- 
cession of invasion and establishment 





Table | 
Chemical Analysis 
Ridley Creek 
(mg/L) 


Alkalinity 
Total Hardness 44.0 

Calcium 21.0 

Chloride 8.0 

Dissolved oxygen 10.0 

0.071 

0.046 

0.004 

0.535 
Phosphate 0.018 

pH 1.2 

Silica 6.0 

Sulphate None detected 
B.O.D. 1.4 

10.5°C 


25.8 


Iron 

Nitrogen as ammonia 
Nitrogen as nitrite 
Nitrogen as nitrate 


Temperature 


of the fauna and flora in a new area, 
a natural parent stream was required. 
A parent stream must have a water 
chemistry typical of the general region 
if conclusions are to be applied to a 
large area. A stream relatively free 
of pollution was desired, although it 
is almost impossible to find an area 
free from any pollution in the vicinity 
of Philadelphia. The factors control- 
ling the choice of a parent stream 
were flow, nutrient level and water 
chemistry. A stream of eutrophic 
type was preferable to an oligotrophic 
one, or in other words, it is easier to 
be sure whether or not a species is 
established when the population of 
that species is relatively large rather 
than very small. 

It was preferable to locate an ex- 
perimental stream relatively near the 
Academy of Natural Sciences so that 
the area could be visited frequently 
and samples delivered quickly to the 
laboratory for study. 

After considerable search Ridley 
Creek on the estate of Mr. and Mrs. 
Samuel B. Eckert was chosen. The 
area is a short distance below the junc- 
ture of two branches of Ridley Creek. 

The chemistry of Ridley Creek wa- 
ters is given in Table 1. The fairly 
large amount of magnesium in rela- 
tion to the amount of calcium present 
is prohably due to the prevalence of 
serpentine in the general Philadelphia 
area. However, the ratio of calcium 
to magnesium is more similar to the 
for the 
others examined. 


average area than several 
Indeed, when vol- 
ume of flow, freedom from pollution, 
and chemical characteristics of the 
water are considered, the headwaters 
of Ridley Creek were the most de- 
sirable available for study near Phila- 
delphia. 
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New Stream Construction 


A bulldozer and back hoe were used 
to construct the stream. The 
gradient of the stream was constructed 
to provide various types of flow and 
bed conditions. To simulate natural 
areas being imitated, the curvature 
of the stream was built to provide cut 
ting and shoaling areas. The bed was 
constructed to provide back water, 
pool riffle and tail race of riffle. The 
beds of the pool and back water were 
mainly mud, the riffle was large stones 
and the tail race was fine stones and 
gravel. The for the stream 
were secured from the subsoil. These 


new 


stones 


stones were typical of the area but 
free from eggs of animals and spores 
of algae. Some gravel was brought in 
Care was taken in selecting gravel to 
match that of the area. The more im 
portant rocks and gravel composing 
the bed were Baltimore gneiss and 
Jasper. Quartz, hornblend gneiss, and 
serpentine, feldspar, 
talc 


brolite schist, 


limonite, and schist were also 
present. 

Dikes around the stream were mac 
in order to prevent abnormal wash 
ing during times of flood. The water 
from the parent stream was fed to the 
experimental stream through an open 
channel. A valve was provided to 
regulate the flow in the experimental 
stream. Usually the maintained flow 
varied between less than 0.88 to 7.3 
ft/sec depending on the location of 
the habitat. The length of the experi 
mental part of the stream was 88 ft 
The breadth was 5 to 10 ft 


Methods of Study 


The new area was completed and 
the study started on August 1, 1958 
\t this time no macroscopic organ 
isms were visible in the area. For two 
weeks the stream was visited each day 
and observations recorded. Subse 
quently it was visited each week 
Scrapings of the rocks for bacterio- 


logical and fungal studies and _ soil 





Table 2 
Species in Groups of Organisms 
Number in New Stream and Ridley Creek as of February 5, 1959 


: Organisms New Stream Ridley Creek 
Algae 
Diatoms Normal ? Average number of 
Green Algae Te Er species in natural 
streams of Eastern 
Blue-green Algae Normal ? Seaboard —86 
Protozoa Normal 43 species 
Invertebrates 
Bryozoa ———— | species 
Sponge aaa | species 
Sphaerid clams — ——- | species 
Unionid clams wa | species 
Physa | species | species 
Ferrissia —-—--~-. | species 
Planorbid snails ———- | species 
Crayfish | species 
Worms A few in mud (10) Well established (40) 
Insects 
Damsel and dragonflies —_—_——_. 2 species 
Mayflies 3 species established 6 species 
4 species not established 
Stoneflies 2 species established 2 species 
Beetles 2 species not established 4 species 
Caddisflies 3 species established 1! species 
Craneflies | species established 2 species 
Blackflies | species established 3 species 
2 species not established 
Dobson flies, etc. ——— 2 species 


Fish 


samples were obtained each week 
Thorough collections of the aquatic 
life present were made on the first 
week of August, September, October, 
November, December, and February 
hese collections were supplemented 
with weekly observations. All organ 
isms were identified to species. 

The methods used for culturing the 
hacteria, actinomycetes and fungi from 
the water and soil were according to 
procedures developed by Dr. R. L 
Starkey of Rutgers University. The 
methods for determining porosity and 
size particles were those set forth by 
C. EK. Millar and L. M. Turk in 
Fundamentals of Soil Science. The 
total nitrogen was determined by 
methods described by M. L. Jackson 


10-none established 


20-30 species 


(Sou Chemical Analysis, Prentice- 
Hall, Inc., 1958). The total organic 
matter was determined by chromate 
digestion following in general the 
methods set forth by Standard Meth- 
ods for the Examination of Water, 
Sewage and Industrial Wastes, 10th 
edition. 


Establishment of Aquatic Life 

The scrapings from the rocks on 
\ugust 5 indicated that the bacterial 
counts on rocks from the new stream 
were higher than those from rocks in 
the parent stream. Likewise the fun- 
gal flora (mostly composed of fungi 
commonly found in the soil) was bet- 
ter developed. 

No algae were found on the rocks 





Table 3 


Mechanical Structure of Top Inch New Stream Bed Soil 


> 2.00 mm > 0.84 mm 

Ju y 1958 0.72 1.79 
September, 1958 

Slack water 0.29 1.42 

Below riffle 13.09 2.74 
February, 1959 

Slack water 0.28 0.92 

Below riffle 6.84 8.9 


(Per Cent having Particle Size) 


> 0.42 mm > 0.25 mm > 0.177 mm 
8.45 22.12 47.86 
11.0 23.29 38.89 
10.65 21.58 21.33 
48 15.03 .> 21.68 
15.5 22.54 21.03 
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# = 

> 0.149 mm > 0.105 mm < 0.105 mm 
15.37 1.73 1.94 
19.12 3.86 2.13 
18.19 7.84 4.59 
33.21 17.15 6.93 
17.38 4.93 3.0 








Table 4 
Porosity of New Stream Soil 


(Per Cent) 


July, 1958 
Raw subsoil 
September, 1958 
Slack water 
Below riffle 
February, 1959 
Slack water 
Below riffle 


or in the back water except for a 
lew diatoms growing attached to roots 
extending into the stream. 

The black fly, Simulid vittatum 
(Zett) was the first macroscopic ani- 
mal to become established. Most of 
the rocks in the riffle proper had a 
lew specimens present. The invading 
forms were very small larvae, prob- 
ably the result of a recent hatch in 
the parent stream. This species usu- 
April 
or early spring, July or mid-summer, 
and October or mid-autumn. It is 
well known that the black fly larvae 
filter their food from the water which 
flows over them and are not depend- 
ent on the substrate. 

\lso present were a few small cad- 
disfly larvae. Four were found on 
ten of the rocks carefully examined. 
None of these were forming cases, 
and they did not appear to be estab- 
lished 


ally has three broods a year 


These organisms also filter 
their food from the flowing water. 
Three specimens of baetis mayfly lar- 
vae were found but did not appear to 
he established. They were more ma- 
ture than the larvae of the black flies 
and the caddisflies. They in contrast 
to the other species feed on the sub- 
strate. 

On August 6, a little green algae 
and a few diatoms were st>rting to 
grow on the rocks in the riffle. 

The first definite algae flora ap- 
peared on August 12. It was mostly 
composed of diatoms, particularly 
Melesira varians Ag. It was very 
heavy on the mud forming the bed 
of the back water. An examination 
of the parent stream indicated that a 
similar heavy growth did not exist. Tt 
therefore concluded that the 
heavy growth was due to the leach- 
ing of nutrients from the new soil cut. 
Such stimulation of diatom growth by 
drainage from the soil or by the addi- 
tion of soil extract is well known in 
the literature. Intermingled in the 
Meclosira filaments were red larvae of 


was 


chironomids. These larvae are known 
to feed on algae. 

Some of the rocks forming the riffle 
were fairly well covered with diatoms, 
hut they were not nearly as abundant 
the slack The 
fauna was similar in composition to 
that found on August 5. The popula- 
tions of Simulids were much larger. 


as in waters. insect 


For example, 21 specimens were 
found in an area of 15 square inches 
on a small rock. A few chironomid 
larvae were present on the rocks. An 
examination of the parent stream 
showed that although the black fly 
larvae were well established the popu- 
lation per rock was not nearly so large. 
In the parent stream there were many 
more different species per rock than 
in the new stream. 

By September 4, the various luxu 





Table 5 
Total Nitrogen and Organics 
Top Inch of Soil 
Composing New Stream Bed 
(Per Cent) 


Total Nitrogen Organic matter 


).036 0.59 
1.01 
0.70 


riant growths of diatoms had disap 
peared from the slack water and pool. 
It was not present on the mud and 
gravel in the fast water below the 
riffle. The insect fauna aug- 
mented by the presence of Stenonema 
bipunctatum. It was difficult to deter- 
mine if this species was really estab- 
lished in the stream because it was 
represented by only a relatively few 


was 


small specimens. 

The lower invertebrates were absent 
except for one crayfish. This evidently 
had been brought in by the flow of 
water and was caught in the pool 
behind the riffle. 

The fauna and flora 
about the same until the end of Sep 
tember. An accident resulting in pol 
lution from an upstream farm resulted 
in the elimination of the insect fauna 
except for a few simulid larvae which 
evidently were produced by a hatch 
occurring a short time after the acci- 
dent. Also a sur- 
vived. This condition was found in 


continued 


few chironomids 
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the parent stream below the source of 
pollution as well as in the new stream. 
The algae growth became very luxu- 
riant as a result of the addition of a 
considerable organic material. The 
blue-green algae Oscillatoria limosa 
(Roth) Ag. and the green algae, 
Stigeoclonium amoenum Kg. became 
very abundant. 

Six weeks elapsed before definite 
signs of recovery in the insect fauna 
took place. A hatch of stoneflies in 
the first half of November resulted in 
a large population of very small stone- 
flies, Toentopteryx niralis (Fitch) ap- 
pearing in both the parent stream and 
the new stream. During the following 
weeks they grew at a normal rate and 
showed no adverse effect from the 
pollution which entered the stream 
September. Smaller popu- 
lations of Strophopteryx  fasciata 
(Burm.) also appeared. As of No- 
vember 18 the mayflies and caddis- 
flies had not reappeared in the new 


late in 


stream. 

During the following weeks the 
stream continued to improve. Table 

shows a comparison of the fauna 
and flora which had invaded and for 
a time became established in the new 
stream during the first six months, 
with that of an upstream portion of 
the right branch which had not been 
affected by the accidental pollution 
which occurred late in September. As 
stated earlier this pollution only ad- 
versely affected the insects. 

An examination of this table shows 
that the protozoa and algae which 
reproduce rapidly by asexual repro- 
duction quickly established natural 
population in the new stream. The 
protozoan fauna was in normal con- 
dition in about ten days after the 
stream was established. This was also 
true for the algae and bacteria. It is 
interesting that these groups which 





Table 6 
Species of Algae 


Number in Bed of New Stream* 


July, 1958 Sept., 1958 Dec., 1958 Jan., 1959 


Slack water 
Ton | inch 
Middle 3 inches 
Bottom 6 i 
riffle 
1 inch 
en aa 
oe ‘ ‘ 1 (2) 


Below 
Top 
Middle 3 
Bottom 6 


* 30 or more specimens seen, or in majority of 
collections, 4 samples from each level of each 
locality examined. 
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Table 7 


Bacteria and Fungi 
New Stream Backwater Soil 
Absolute Number 





Date Bacteria Fungi 
Top 
8/ 5/58 41,200.0 8,800.0 
9/ 5/58 75,080.0 8,200.0 
10/ 9/58 |,167,200.0 6,960.0 
11/19/58 17,120.0 4,160.0 
1/27/59 22,050,000.0 34,000.0 
Middle 
8/ 5/58 * §4,500.0 6,000.0 
9/ 5/58 640.0 360.0 
10/ 9/58 134,000.0 400.0 
10/19/58 11,920 640.0 
1/27/59 180,000.C 780.0 
Bottom 
8/ 5/58 2,660.0 2,000.0 
9/ 5/58 6,040.0 520.0 
10/ 9/58 8 1,200.0 760.0 
11/19/58 7,520.0 720.0 
1/27/59 28,000.0 540.0 
are most important in forming th 


base of the food chain should be th 
first to become established. 

The lower invertebrates during the 
six-month period had not become 
established in the new stream except 
for the snail, Physa heterostropha 
(Say) and a small population of 
worms which are detritus feeders 
They were found among the leaves 
and mud which had been deposited 
in the slack water. An examination 
of the parent stream yielded the same 
species as shown in Table 2 which 
were taken from the right branch. 
This lack of establishment in the new 
stream indicates that invasion into a 
new area must be correlated with 
certain stages in the life history of 
the organism and/or certain environ- 
mental conditions. Further studies 
will clarify this point. The theory 
sometimes advanced that organisms 
randomly break loose from upstream 
habitats and drift downstream and 
become reestablished does not seem to 
be the usual pattern of invasion. 

The insect fauna is spotty in its 
pattern and rate of establishment. The 
insect larvae which filter their food 
from the water were the first to be 
come established. However, the full 
compliment of species found in Rid- 
ley Creek were not found in the new 
stream. Of the black fly larvae the 
one which was established was Simu- 
lid vittatum which has three broods 
a year. The stoneflies were the only 
group which had as many species es- 
tablished in the new stream as in the 
parent stream. These flies have a life 





cycle in the stream which extended 
from about the middle of November 
to about the middle of March. They 
were first noted as very small larvae, 
and appeared at the same time in the 
parent and new stream. As seen from 
Table 2, certain species of most of 
the main groups of insects have not 
hecome established. Two groups are 
not represented in the new stream. 

The fish moved in and out but did 
not seem to be established. 


Development of the Stream Bed 


Although samples of soil were taken 
for analyses seven times during the 
six-month period, the data presented 
for comparison are those from the 
soil before it was exposed to the pas 
sage of water and the condition which 
existed in these muds after six 
months. Each result is the mean of 
the results from five cores. Table 3 
presents the data on the mechanical 
structure of the top inch of soil in 
each core. In the slack water there 
was an increase in soil particles re 
tained by the 0.149 mm screen in Feb 
ruary when compared with July. Be 
low the riffle this change was not 
evident. The porosity of the soil de 
creased slightly (Table 4). 

The organic matter increased in the 
soil after exposure to water. This was 
much greater in the slack water than 
in the fast water the riffle, 
Table 5. This was shown by both the 
total nitrogen and organic matter 
analyses. This would indicate that the 
water of the slack water might lx 
somewhat richer in nitrogen and other 
components of organic matter than 
the water below the river. Perhaps 
this is a contributing factor to the 
increase in plankton behind dams or 
in areas where the flow is greatly re 
duced. 


below 


No typical Protozoan fauna devel 
oped in these soils. As seen fron 
Table 6, it was the top inch of mud 
in the slack water and below the riffle 
which develop an algal flora. 

The bacteria in the soil was greate1 
in the top inch than in the soil taken 
at three inches and at six inches, Ta 
ble 7. This true for the 
fungi. There was a general trend 
toward an increase in the bacteria in 
the top inch during the six-month 
period. This trend was not so evident 
in the fungi. The three-inch depth 
and the six-inch depth did not show 
this trend. The numbers of colonies 
per gram in the six-inch depth were 


was also 
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Table 8 
Fungi 
New Stream Soil Samples 


Most Least 
Common Common Common 


Class Fungi Imperfe 
Order Moniliales 
Family Moniliacee 
Cephalosporiur 
Trichoderma x 
Gliocladium 
Spicaria x 
Verticillium 
Family Dematiaceas 
Cladosporium 
Trichosporium 
Hormodendrum 
Alternaria 
Stemphylium 
Stachybotrys x 
Papularia x 
Pullularia 
Torula 
Glass Ascomycetes 
Order Plectascales 
Family Aspergillacess 
Aspergillus , 
Penicillium x 
ass Phycomycete 
Order Saprolegniale: 
Family Saproleqniaceas 
Achlya x 
cnTyucus x 
Order Leptomitales 


Family Leptomitaceas 


Leptomitus x 
rder Mucorales 

Family Mucoraceae 
Mucor ‘ 
Rhizopus x 
Zygorhynch i$ x 


less than at the suriace. This was also 
true for the fungi at the three-inch 
depth. The numbers of bacteria and 
iungi per gram are similar to those 
reported by Waksman (Soil Micro- 
hiology by S. A. Waksman, 1952) 

The relative abundance of the vari- 
ous genera found in the soil are given 
in decreasing order of abundance, Ta- 
ble 8. It will be seen that the genera 
of the Imperfecti which are often 
found in soil are the most common. 

From these studies it is evident 
that the algae, bacteria and fungi are 
most common in the inch of soil just 
below the surface. They decrease in 
number as the depth of the soil in- 
creases. It will be interesting to deter- 
mine if this gradient is as distinct as 
the stream becomes older. 


Conclusions 


\t the end of six months a con- 





siderable amount of change occurred 
in the stream. Those organisms with 
the shortest life span were the quick- 
est to develop natural or normal popu- 
lations. The bacteria became well es- 
tablished on the rocks the 
algae. The heaviest algae growth 
occurred first on the surface of the 
soil in the slack water. Evidence im- 
dicates that the leaching of nutrients 
from the soil may have been largel) 
responsible for this heavy growth. 

The invasion of the macroscopic 
forms was very irregular and sproadic. 
Of the lower invertebrates only the 
snail, Physa heterostropha, seems to 
he well established. Most of the im 
sects seem to invade the areas as ver 
small larvae. Those larvae which til 
ter their food from the water 
the first to be established. 


before 


were 


The bed of the river seems to de- 
velop rather slowly as a habitat for 
aquatic invertebrates. The increase in 
nitrogen and total organic matter 
seems to increase more rapidly in the 
mud of the slack waters than in the 


mud forming the bed in fast water. 
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Solar Radiation Treats 
Sewage Lagoons 

According to Governor Lawrence 
of Pennsylvania, The Pennsylvania 
State Sanitary Water Board made a 
major step forward in community 
health planning by approving the us« 
of the lagoon method of using “solar 
radiation” for treating sewage in sta- 
hilization ponds 

The board’s action came after in- 
spection of an experimental lagoon in 
Hampton Allegheny 
County, the state’s first sewage sta- 
bilization pond, which had been in 
operation for ¢ight months under an 
experimental permit 


Township, 


Water Management Needed 

Although the nation as a whole has 
an adequate, if not an abundant, sup- 
ply of water, many areas and com- 
munities frequently are faced with a 
drastic water shortage. Even though 
a particular state may, in its overall 
picture, have an adequate water sup- 
ply, frequently many of its separate 
communities experience periods of 
drought or some other kind of water 
shortage. The cause of water short- 
ages, then, which are always experi- 
enced in a particular area or com- 
munity, is in the use or misuse of 
the generally adequate available wa- 
ter. 

This significant observation was 
made in a recent address given by 
R. L. Nace, Associate Chief, Water 
Resources Division, Geological Sur- 


ey, Department of the Interior be 
fore the Texas Water Conservation 
\ssociation, in Dallas. 

Mr. Nace said that the water prob- 
lem called for unselfish 
water for all pur- 
seems essential,” he con- 
“that 


inanagers, all 


intelligent, 
Management of 
poses. “It 


tinued, 


water planners and 


the people who make 
decisions, take a fresh look at large- 
scale developments and long-term 
commitments of water, and make sure 
that they recognize the 


range problem.” 


real long 

The role of the Geological Survey. 
according to Mr. Nace, is to provide 
the managers and planners of water 
control and supply programs with the 
scientific data 


necessary for their 


considerations and subsequent. deci 


sions 


The men making these decisions, 


he said, “have a greater responsibility 


than to plan series of projects for 
construction during the next 20 to 30 
years. The more important responsi- 
bility is the kind of a situation and 
problems that will be handed over to 
the takes over 30 
years from now. 


manager who 

“Unless development projects and 
conmitments of water are closely co- 
ordinated and sound es- 
timates of the kind of civilization for 
which water will be needed far in the 
future, the the 
future will have an extremely diffi- 


based on 


water manager of 
cult task. For example, water might 
he committed so thoroughly to a giv- 
en area or use that the commitment 
could be changed only with great dif- 
fieultv.” 
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Detergent Study 

Recent Studies at the University 
of California on the engineering as- 
pects of ABS removal by surface 
stripping have demonstrated the re- 
lationship of air supply and depth of 
sewage in regard to achieving maxi- 
mum efficiency. Experiments have 
shown that for a given rate of ap- 
plication of air there is an optimal 
surface area to volume ratio. A 
straight-line relationship indicates 
that the with in- 
creased rate of air application. It has 
also been determined that for a given 
level of ABS removal, the amount of 
air required per unit volume of sew- 


ratio is reduced 


age is a constant. 

At present, a surface stripping 
tank of under 
construction. Its primary purpose will 
be to determine the feasibility of de- 


considerable size is 


struction of large quantities of foam 
by burning with digester gas after 
the foam has been channeled into a 
separate chamber. Attempts to de- 
stroy foam as it is being formed by 
substitution of methane for air with 
continuous surface burning were not 
successful due to the inability of me- 
thane to ABS adequately 
the However, future 
work involving the concurrent use 
of both air and methane might over- 
come this obstacle and prove to be 
the most satisfactory method of foam 
destruction. 


remove 


from sewage. 


THRIFT is the ability to see that | 
things are just as expensive on pay-day 
| as when one’s purse is almost empty. 


1959 
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A critical problem in stream pollution comes from . . . 


Thermal Discharges 


by RONALD H. LABERGE, 
Research Fellow, School of Pub. 


Health, Univ. of Mich. 


RESUME: The intent of this paper is to explain the effects of 


temperature on a stream. Thermal loadings to streams are rapidly 


becoming a critical problem in regard to maintaining a healthy 


lotic environment. Fish and acquatic life are discussed with ref- 


erence to: the optimum, tolerable and critical temperature levels; 


chemical toxicity and oxygen requirements. The effects of temper- 


ature self-purification characteristics of a stream are shown by 


means of a hypothetical river situation. The relation of oxygen, 


deoxygenation and reaeration are quantitatively developed. A 


method is presented for computing the allowable thermal loading 


to meet required minimum dissolved oxygen levels. 


@ A STREAM’S ENVIRON MENT changes 
with the course of its development 
The gushing‘waters of the mountain 
brook form placid lowland streams 
then rivers which in turn contribute 
to the tidal rivers which eventually 
discharge to the ocean. Each displays 
an entity peculiar only to itself. A 
stream’s characteristics are dynamic 
governed by environment, ever chang 
ing, never static and forever in a state 
of non-equilibrium. 

A stream’s environment is a func 
tion of many contributing factors. To 
mention but a few: The physiography 
of its drainage area—its ground cover, 
soil type and land uses; the seasonal 
pattern of air and water temperature ; 
the quantity and patterns of precipita 
tion; the seasonal pattern of runoff 
and flood frequency. It is not im 
plied that a stream’s environment is 
governed only by “natural” factors. 
Pollution, through domestic and in 
dustrial discharge, alters the streams 
“natural” environment and in doing 
so, alters the aquatic communities 
contained therein. 

Of the more important pollutional 


changes in the biological balance of 
a stream, the effect of temperature has 
not received the attention nor study 
it demands. Stream temperatures 
through heated domestic and indus 
trial effluents have steadily increased 
in some areas until they have become 
almost equal in status to organic pol 
lution. 
xisting thermal loadings dis 
charged to streams are at present only 
of local concern. 
The 


River in 


To mention a few: 
Mahoning River and Miami 
Ohio; the Tittabawassee 
River in Michigan, and the Fox River 
in Illinois. The thermal loadings 
which can be expected in the coming 
vears, however, may well develop into 
a national problem. 

Thermal pollution today may be in 
the same stage of development as 
organic pollution was in the 1920's 
Future increases in power production 
will cause proportional increases in 
heated effluents to streams. Figure 1 
shows the actual peak kw production 
from 1948 to 1957 and the predicted 
production to the vear 1975. In 1960, 
the estimated peak production will be 
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about 210 billion kw which triples the 
peak production of 62 million in 1950. 
The 1975 peak production is estimated 
at double the 1960 value. Although, 
the predicted increase seems unbe- 
lievable, it should be noted that ex- 
perts have consistently revised their 
“guestimates” upwards. The data por- 
trayed in Figure 1 are not at all un- 
reasonable. It can be safely assumed 
that a fair share of the expected ther 
mal discharges from atomic power 
plants will be distributed throughout 
the country’s river system, adding 
measurably to future thermal loads. 

It is seen that pollution of our 
streams and rivers through tempera 
ture increases is a very real and press- 
ing problem. Quantitative formula- 
tions for the temperature effects on 
the biological balance are, therefore, 
very much in need. 


Temperature and Aquatic Life 

the temperature of 
streams of moderate depth will not 
be much below the monthly mean air 
temperature. In the critical summer 
months of July and August, the water 
will be within 3° C above or below 
the monthly mean air temperature 
during July and from 2-5° C 
the monthly mean air temperature in 
\ugust. The higher stream tempera- 
tures usually occur after a succession 
of warm days and nights with the peak 
temperatures occurring in the mid 
afternoon. 


In general, 


above 


Temperature zones in which fish 
can live in comfort is generally lim 
ited to a range of ahout 15° F?. How- 





ever, the tolerance to a specific tem- 
perature level is not necessarily cor- 
related with the geographical location 
of a fish population but rather, to the 
species itself®. Although fish can live 
in comfort throughout a range of 15 

F, a sudden temperature change of a 
lesser magnitude could be lethal. For 
example, a sudden rise of more than 
2° C may be harmful to the American 
Sunfish*. A slight rise of 2-3° C is 
sometimes sufficient to eliminate trout 
or to render the stream less favorable 
and undesirable for them®. Few trout, 
even the most tolerant species, can 
survive temperatures above 82-83° F 
even for short periods®. Should sub- 
lethal temperatures be maintained for 
protracted periods, some fish popula- 
tions will be reduced and conditions 
made favorable for the 
heat tolerant species. 


more more 
Temperatures 
exceeding the lethal limit for only 
short periods will reap disastrous ef- 
fects. 

Fish whereby 
they may become acclimated to in- 
creased temperatures. 


have mechanisms 
However, re- 
gardless of the period of acclimization 
the temperature at which the most 
hardy of species cannot survive is 
about 104° F*, Other inhibiting 
agents may also become a factor. For 
example, no apparent harmful effects 
to bass and other fish were observed 
at a temperature of 96° F in the 
T.V.A. reservoir of northern Ala- 
bama®. This same worker, however, 
found that in the northern part of the 
country bass have been killed by a 
water temperature of 94° F. 

It is seen therefore, that tempera- 
ture does not act as a separate agent. 
That is, there are associated ‘“‘second- 
ary” phenomena which inhibit fish 
life. Increased stream temperatures 
multiply the toxicity of many poison- 
ous materials. This is presumably a 
synergistic action. For example, a 10° 
C rise doubles the potassium cvanide 
toxicity to fish’. Toxicity to o-xvlene 
was trebled by an 8° C 
the temperature 


rise’. Since 
toxicitv 
varies with each substance and with 
concentrations of any specific mate- 
rial, no of a hard and 
quick rule may be made in determin 
ing this temperature effect. 

Increases in 


effect on 


formulation 


stream temperature 
throueh heated effluents will usually 
he dischorgeed in or near domestic or 
industrial waste effluents. The svner 
gistic relationship between tempera 
ture and toxicity is therefore a rel» 


tively common occurrence. Tn pol 
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luted fish kills 


small rise in stream temperature have 


waters, caused by a 
occurred, This same rise in tempera- 
ture may have been relatively harm- 
an unpolluted stream where 
toxic substances were absent. The re- 
this is That is, 
such a 
concentration as to be unable to cause 
fish kills without 


higher temperature increasing its tox 


less in 


verse of also true 


toxic substances may be of 


a corresponding 


icity. 

\s stream rise the 
ability of a stream to hold dissolved 
decreases. At 20° C, 9.17 
can be dissolved while at 30° ( 
only 7.63 can be dissolved. 


temperatures 


oxygen 


ng/L 


\s the temperature is increased the 
metabolic rate and corresponding oxy 
gen requirements of fish and othe 
aquatic organisms are increased. Ac 
cording to van t’Hoff’s law the rate 
at which respiration and other oxida 


tion pre cesses proceed is approximate 


ly doubled or tripled for every in 
crease of 10° C. For example, it has 
been shown that for short periods of 
exposure, the minimum lethal concen 
tration of dissolved oxygen for Yellow 
Perch was 0.77 mg/T. at 11.1° C 
1.34 mg/L at 21.1° C® 
\t high temperatures, fish 

more oxvgen when the stream has less 


and 
need 


oxvgen available for utilization. Tn 
temmerature range from 0-4° C many 
DO 
How 
temperature is in 
creased to a range of 15-20° C 3.0 
mg/L is generally lethal but 5 mg /1 
non-lethal 

The Aquatic Life Advisory Com 
mittee of the Ohio River Valley Wa- 
ter Sanitation 


fresh water fish can tolerate a 
content as low as 1-2 mg/l 


ever, when the 


has for- 
mulated even more stringent dissolved 


Commission 


- | L 


1975 


oxygen criteria'’. They state that for 
warm water fish not less than 5 mg/| 
of dissolved oxygen should be main 
tained during at least 16 
any 24 hour period. 


hours oi 
The dissolved 
oxygen content may be 


mg/L 


less than 5 
for a period not to exceed 3 
hours within any 24 hour period, but 
at no time should be less than 3 mg/I 

For fish 5 mg/L is recom 
mended, but for 8 hours out of a 24 


coarse 


hour period may go down to 2 mg/L. 
\s the dissolved oxygen content 1s 
reduced the more active aquatic forms 
When the oxy 
gen content declines to a few tenths, 
those forms requiring dissolved oxy 


are likewise reduced 


gen for their life processes are sud 
denly terminated. At these low levels 
of oxygen content; thé anerobic forms 
predominate, that is, organisms which 
can respirate in the absence of oxygen 

In relation to a stream’s capacity 
to purify itself, an oxygen demand 
is made upon the 
supply by 


stream’s 
vy organic waste materials 
Should the oxygen level be maintained 
within the bounds of aerobic decom 


oxygen 


position the stream will purify itself 
without any asthetic disturbances 
However, should the oxygen supply be 
entirely utilized, anerobic decomposi 
tion will occur and the 
putrescent with 
production of offensive odors and un 


stream will 


hecome subsequent 
sightly scum. 

\ stream is a complex community of 
interdependent aquatic organisms. Ad- 
verse effects, therefore, on anv one 
segment of the population will in turn 
he reflected in the life patterns of the 
entire The balanced 
aquatic communities are composed of 
species which are hest fitted to the 
local environmental conditions. Each 


community 
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ol these species vary greatly as to ten 


perature tolerance. For exaniple, 1 


aigae 
Is rr 


Blue-green algae at 30-40° ( 


group diatoms grow best 

25-30° C. and 
How 
ever, unfavorable temperatures as oj 
to lethal 


cause a species to virtually disappear 


; green algae at 


posed temperatures may 
due to the fierce competition exis 
among the stream’s population 
in turn, is an upset in the rate of 
production tor higher species 
Increased temperatures are not lin 
ited to only those effects already cites 
I’xcessive growth of sewage fungi and 
of water the 
High tem 
peratures may induce spawning at un 
natural times should the 
perature then drop, these organisms 
will unprotected The 
which would be associated with cor 


weeds!! may be result 


of increased temperatures 


and ten 


be changes 
tinued maintenance of high temper 
tures on the aquatic organisms are not 
at present established but 
to be undesirable® 


presumed 
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Temperatures and Oxygen Balance 
Che effects of temperature chang: 
the oxygen 

re manifold. 


balance of a strear 
\n attempt to combine 
these effects into one parameter would 
he folly. To fully understand the func 
tion which temperature plays, a sim 
ple river situation is used. The pu 
pose ts to illustrate through quantita 
tive measures, the temperature effect 
mn deoxygenation, upstream residual 
dissolved oxygen, and reaeration. The 
ihnormalities of self-purification such 
as benthal 


sludge deposits and biological adsorp 


oxygen demand from 
tion are not discussed. The following 
inalysis 1s based on the same tempera 
the 
In the case of thet 


ture existing throughout entire 
stretch of river. 
mal effluents, the assumption of a con 
stant temperature is not true (to he 
discussed later). The purpose ot thesc 


computations is to show how a 


stream’s self-purttfication characteris 


tics react under different temperature 
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conditions. 

As stream temperatures increase, 
the rate at which the organic waste 
matter will be oxidized is increased 
proportionately. As expressed 
Streeter and Phelps!*, “. . . the rate 
of the biochemical oxidation of organic 
matter is proportional to the remain- 


by 


ing concentration of unoxidized sub- 
stance measured in terms of oxidiza- 
hility.” Expressed as an equation, 


Le 
iG 
l 


ultimate biochemical oxygen demand 
(BOD ult.) 

BOD at time 
time (usually 


rate ot 


days ) 


biochemical oxidation 


he value of & is a function of tem- 


perature. This relation being, 


kr = ks 

1.047 

temperature in ~¢ 
In the analysis of a particular river 
* must be deter 
Phe 
equal to O.1 (time 


problem the value of 
mined im the laboratory. “nor 
mal” value of 
in davs), has been used in the follow 
ing computations 

Figure 2 illustrates the relationship 
hetween temperature and the deoxy 
venation profile. This results from an 
assumed effluent at the waste outlet 
of 100,000 Population Equivalents | 1 
Population Equivalent (P.E.) 1s tak 
en as 0.24 16 BOD ult]. 


to Figure 2 


Referring 
, it is seen that as tempera 

ture increases there is less BOD re 

maining or, conversely, that more 
BOD has been satisfied at each sta- 
tion. For example, at Mile Point 
24.0 there remains of the total 100,000 
P.E. discharged to the stream, 40,000 
P.E. at 20° C, 24,000 P.E. at 30° C, 
and 13,500 P.E. at 40° C. It is seen, 
that temperature in- 
creases more of the BOD is satisfied 
thereby creating a greater uptake of 


theref« re, 


as 


the available oxygen resources of the 
stream in a shorter reach of river 
The above discussed one of the fac 
tors which take oxygen froma stream. 
What are those factors which supply 
1) 


existing above the 


oxygen? Thev are: the residual 


oxygen content 
waste outlet, and 2) the oxygen avail 
able through reaeration. 

Reaeration is affected by tempera 
ture in two distinct ways. Reaeration 
is a function of the oxygen deficit in 
the stream. The greater the difference 
between the saturation value and that 
actually (the deficit) the 
reaeration. Therefore, 


present 


greater the 





since at higher temperatures more 
oxygen is demanded through deoxy 
genation in a short period, reaeration 
is increased proportionately. 
Phelps’ fundamental law of reaera 
tion!’ is expressed as: 
D. =D, X 811 (e* +e%* +e ™ 4 
9 25 
where : 
D, = initial dissolved oxygen saturation 
deficit 
D: dissolved oxygen deficit after time t 
“at 
k . 
41? 
depth 
diffusion coefficient 
Professor Velz'* has shown the dif 
fusion coefficient to vary with tem- 
perature in accordance with the rela- 
tion: 
Ane 'iwcis .o 
Using the refined techniques devel- 
oped by Professor Velz' for comput- 
ing the self-purification characteristics 
of a stream, Figure 3 has been com- 
uted to quantitatively show the reaera- 
tion which is to be expected in the 
hypothetical river. The assumed con 
ditions are: 1) a once in five year 
consecutive seven-day flow with a 
residual dissolved oxygen of 85 per 
cent of saturation, 2) a mean depth 
equal to & ft, 3) a mix internal of 
24.5 min. The reaeration curve de- 
veloped for 40° C increases more rap- 
idly than for lower temperatures. To 
illustrate, at mile point 24.0, the total 
cumulative asset from reaeration for 
40° C is 61,000 P.E., for 30° C it is 
41,000 P.S., and for 20° C it is 24,000 
P.E. As pointed out previously, this 
is to be expected due to increased oxy- 
gen deficit and increased 
coefficient. 


diffusion 


The full impact of temperature on 
the oxygen balance of a stream is 
realized by fusing deoxygenation and 
reaeration as shown in Figure 4. The 
abscissa of Figure 4 is expressed in 
mg/L of dissolved oxygen rendering 
it more applicable for practical inter 
pretation. It is evident that at lower 
temperatures the dissolved oxvgen 
available from upstream is increased. 
The dissolved oxygen saturation val 
ues at 20, 30, and 40° C are 9.17, 
7.63, and 6.6 mg/L respectively. 

Having assumed a dissolved oxy 
gen residual of 85 per cent of satura 
tion, these values for 20, 30, and 40 
C become 7.80, 6.48, and 5.61 mg/L 
respectively. The oxygen profile at 
higher temperatures, therefore, is in 
herently lower at the waste outlet. At 
higher temperatures and under the 
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FIG. 4. RELATION Between Temperature and Oxygen Profile. 


same organic waste load the oxygen 
level dips more rapidly and deeper 
than at lower temperatures. For ex- 
ample, the critical low dissolved oxy- 
gen for 40° C is 1.2 mg/L, for 30° ¢ 
is 2.5 mg/L, and for 20° | 
The effect of pollution is felt 
in a shorter reach of river at higher 


is 3 65 


mg/L. 


temperatures while at the lower tem 
peratures the effect is felt for a much 
While lower 


temperatures cause the oxygen level to 


longer stretch of river. 


remain depressed for a longer period 
the oxygen profile does not dip to 
the devastatingly lower values of the 
higher temperatures. 
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Having computed the critical low 
dissolved oxygen content for at least 
three temperature conditions, it is then 
possible to prepare a “control” chart 
for determining the maximum tem 
perature which will produce the mini 
inum allowable dissolved oxygen con 
tent. Figure 5 has been drawn to 
illustrate this relation. Assuming that 
the stream had been classified to allow 
a minimum dissolved oxygen content 
of 2.0 mg/L, it is evident that under 
the assumed pollution load and runoff, 
the maximum allowable temperatur: 
would be 31.5° C. 

Again it should be emphasized that 
computations the 
oxygen balance under uniform tem- 
outlet to 
However, if 


these represent 


peratures from waste 
the mouth of th: 

formulations 
plied to a stream which receives a 


these are to be ap 
heated discharge, uniform tempera 
tures throughout the length of river 
will not exist. A thermal load raises 
the temperature of the water at the 
outlet. As the water progresses down 
stream the temperature declines loga 
rithmically. A rough formulation used 
for determining the temperature at 
any point downstream from an outlet, 
reported by LeBosquet !°, is: 
a , KWD 
I: Fa 10°" 
where : 
excess temperature in °F. (of water 
over air) at distance D 
initial excess temperature in °F 
average width of stream in feet 
distance in miles 
flow in cu ft per second 
heat exchange coefficient in 
per Ft? per °F 
per hour 


BTU 
excess temperature 

The heat exchange coefficient A 
may be expected to range from 3-16 
Btu/ft?/°F/hr depending on stream 
conditions. A deep sluggish river will 
have a lower heat exchange coefficient 
than a turbulent shallow stream. For 
example, on a section of the River 1. 
in England'®, parts of which ar 
canalized and used for navigation, an 
average value of the heat exchang: 
coefficient was found to be 2.25 em/h1 
(K 4.6 Btu/ft?/° F /hr) 

Thus, it is possible to more reason 
define the expected 
oxygen profiles by accounting for the 


ably dissolved 
decline in stream temperature as the 
water flows downstream. It should be 
noted, that the available stream flow 
materially affects the 
rise at the waste outlet. For example 
at a thermal loading of 3 billion Btu 
hr and for the low flows of the rivet 


temperature 
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Table | 
Expected Temperature Rise At 
Waste Outlet For A Thermal 
Load Of 3 Billion BTU/hr. 


Consecutive 7-day Temperature Rise 
Return Drought Flow at Waste Outlet 
Frequency cfs °c 


Most Probable 660 11.2 
nce in 5 Years 500 14.8 

10 Years 420 17.7 
Dnce in 20 Years 350 21.3 


Table 1, 
temperature rise in the stream at the 
waste outfall has been computed. 


as shown tn the expected 


Having developed the temperature 
profile of a stream, it follows that a 
“control” chart similar to Figure 5 
can be developed for various thermal 
loadings discharged to he river. After 
defining the relationship between ther 
inal loading and critical low dissolved 
oxygen content for a specified design 
low flow, the extent to which the wast« 
water should be cooled prior to dis 
charge can easily be determined. This 
cooling, accomplished through the us¢ 
ot cooling ponds, spray ponds or cool 
ing towers should, of course, enable 
the stream to provide the recom 
mended oxygen levels as previously 
set forth. 


Summary 


Stream pollution through the dis 
charge of heated waste effluents is 
rapidly becoming a critical national 
problem. The U. S. power produc 
tion estimates indicate that the ther 
mal discharges of the future will he 
many times the present level 

The effects of temperature on 
aquatic life are felt in many ways 
\ sudden rise in temperature, a pro 
longed sublethal temperature and a 
short period of lethal temperature reap 
disastrous results on a stream’s aquat 
ic life. Coupled with the direct effects 
of temperature are: 1) the synergistic 
action in the presence of toxic chemi 
cals, and 2) the need for higher con 
centrations of oxygen to satisfy in 
creased metabolic rates. 

Thermal usually 
combined with, or in close proximity 


discharges are 


The rest 
more rapid exhaustion of the 


to, other waste effluents. 
sa 
ivailable oxygen resource of a stream 
it higher temperatures. It is possible 
to predict the effects of various ther 


mal discharges on the oxygen profile 
by ac counting for the logarithmic de 
the 
The relation 


Chae in temperature as water 


progresses downstream 
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between thermal load and critical dis- 
solved oxygen content can be devel- 
oped to ascertain the extent to which 
thermal effluents should be cooled 
prior to being discharged to a stream. 
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A discussion of a very useful tool 


Silica Sots in Water Treatment 


EDITOR’S NOTE: Activated silica is 4 valuable tool in the coagu- 


lation of water. Either as a coagulant aid or as the sole coagulant 


it has been very useful for removing color and other impurities 


from water. Mr. Mac Gonagle in this article reviews the applica- 


bility of this compound, methods of preparation and activation. 


He also discusses cost and dosages used in various applications. 


® |r Is AN accepted fact that various 
waters possess vastly different char 
acteristics and no single set of rules 
can be laid down for their general 
treatment. There are, however, cer 
tain basic fundamentals dealing with 
all water treatment and these are 
worthy of consideration regardless of 
individual 


operator is dealing with in his own 


water characteristics the 


plant. 
Basic Factors 


Whenever 


in water, it exists in three possible 


foreign matter is present 


states: In suspensions, In colloidal 
form, or In solution. If the foreign 
matter is present. in suspension has a 
particle size sufficiently large or if 
the suspended particles are heavier 
than water, preliminary settling may 
be used. In the case of materials light- 
er than water, such as oils, skimming 
operations may be employed. This 
coagulation. If the 
foreign matter in the water is in col- 
loidal form, it may be coagulated at 


is followed by 


once. 

If the foreign matter is present 
in solution form, there is the possi- 
hility of chemical treatment to con- 


vert it into an insoluble form follow 
Ing which it may be separated from 


When a 


iron salts 


the water bv coagulation. 


coagulant such as alum or 


is used, it reacts in the water and t 


form a floc. The floc particles entrap 
or attract the impurities in the water 
and separate them from the water to 
he removed by subsequent mechanical 
means 

It is at 
silica sol 
coagulant re 
alkalinity 


ol 


floc, the silt % attracts 


ticles of this tloc togetl er into 


sized cony lexes and makes 


agulation more complet The silica 
sol, in fact, has the 


property of mak 


ing the floc particles heavier and thus 
ickly 


from the 


causes them to 


than they 


settle more qt 


1,1 
would wm torn ed 


coagulant alone 
Previous remarks have applied to 


the use of silica sol as a coagulant aid 


in conjunction with some other co- 


agulant. In lime softening reactions, 


dif- 
carbonate 


its function operates somewhat 
The 
formed during a softening reaction is 
coagulated, usually by alum, and then 


ferently. calcium 


by F. R. MAC GONAGLE 
Philadelphia Quartz Co. 
Philadelphia, Pa. 


removed from the water either by 
means of conventional settling basins, 
or by passing through one of the so- 
called up-flow units. It should be 
noted, in regard to this reaction, that 
the calcium carbonate is formed by 
reaction of the lime with the hardness 
of the water. The alum or sodium 
aluminate added to this system pro- 
motes the coagulation of the calcium 
carbonate. The silica sol when used in 
a softening reaction acts similarly to 
alumina as a coagulant itself. There 
are several instances where alum has 
been dispensed with altogether and 
the lime floc has been coagulated with 
silica sol alone 

this 
P. Black, Research 


In commenting on 
Dr. A. 
of Chemistry, University of Florida, 
said, “While a 
tivated silica sols used in conjunction 
with another 


reaction, 


Professor 
Gainesville, Florida, 
coagulant should prop 


called 


come te 


erly be a coagulant aid, the 
that it 


itself act as 


time has recognize 


may and often does 


coagulant in the truest sense of the 
word,” 


rhe 


Hut 18 prepared 


silica sol 


; ' 
odium silicate mixed \ 
' 

which will react wit 


silicate and liberate 


form. There are numerous 


types 


sodium silicate on the market, but the 


type preferred, from the standpoint o 


silica content for this 


and 
work is a 4] 


economy 


Baume solution con 


taining approximately 8.9 percent 
sodium oxide and 28.7 percent silica 
Various this 


thei 


manufacturers identify 
particular 


own trade names. 


sodium silicate by 


Preparation 


This “n’”’ sodium silicate is first 
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SILICATE STORAGE TANK and mixing basin for continuous preparation of 


activated silica with sodium silicate. 


diluted with water in order to pre 
vent gelation when the reactant is 
added. Separately, the reactant is 
dissolved in water and this is added 
to the silicate solution under condi 
tions of rapid agitation. A number of 
reacting chemicals can be used for 
this purpose. Among these are am 
monium sulphate, alum, 
sodium bi-carbonate, various mineral 
acids and acid salts. The choice of 
the reactant usually depends on the 
individual requirements and condi 
tions. After this reaction takes plac 
the solution is allowed to age for a 
predetermined length of time 
then the sol is diluted to 
progress toward gelation. The sol is 
then ready for use. The above method 
is a description of the so-called “batch 
method” of preparing silica sol. It 
requires the preparation of batches 
periodically as the sol supply becomes 
exhausted. More recently, various 
manufacturers have developed in 
genious pieces of equipment which 
accurately proportion the silicate, wa 
ter of solution and dilution, and re 
actant into a common mixing cham- 


chlorine, 


and 


prey ent 


ber at a pre-determined concentra 
tion after which the sol, thus formed, 
passes through a retention chamber 
and on into the system without fur- 
ther dilution. This eliminates the 
necessity of making batches and as- 
sures continued accurate calibration 
of the various chemicals being com 
bined to form the sol. The sol, thus 
made, is added to the coagulation sys- 
tem at a point which preliminary 
laboratory tests have indicated most 
advantageous for the operation. 


Laboratory Preparation 

sefore activated silica sol is applied 
in a plant operation, the most favor- 
able order of addition of the various 
chemicals and also the proper magni- 
tude of addition, based on the water 
being treated, should be studied in 
the so-called laboratory jar tests. By 
simulating plant conditions of agita- 
tion and settling times available, the 
optimum conditions for the use of 
the chemicals can be ascertained. A 
rough guide to be followed as a start- 
ing point in such silica sol studies is 
as follows: 
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1. For most raw waters an average 
of 5 mg/l with a maximum of 
20 mg/l and a minimum of 1 
mg/l silica sol. 

2. For industrial wastes from 5 to 
25 mg/l silica sol although for 
certain highly concentrated 
wastes possibly a higher figure 
will be found necessary. 

If the dosage is based on the cur- 
rent alum usage, the following ratios 
of silica sol to alum have been found 
generally applicable. 

1. For low turbidities, low water 

temperatures, starts with 15 to 
40 percent of the usual alum 
dosage as silica sol. 

2. For higher turbidities for color 
removal, use 5 to 15 percent of 
the usual alum dosage of silica 
sol. 

During such laboratory studies a 
decision as to the reactant to be used 
to neutralize the alkalinity of the 
sodium silicate should be reached. 
This decision will be made on the 
basis of economies, convenience of 
operation and purpose for which the 
water is used. 

It might be pointed out that, among 
the number of possible reactants, am- 
monium sulphate has found favor in 
a number of instances. In the first 
place, it is possible to attain 100 per- 
cent neutralization with this reactant. 
The alkalinity of the silicate is tied 
up as sodium sulphate and both silica 
and ammonia are liberated. If it is de- 
sirable to obtain subsequent steriliza- 
tion by the use of chloramines, this 
ammonia is available to combine with 
chlorine added to the water for the 
production of chloramines to carry 
the sterilization through the system. 
If, however, the water being treated 
is to be used in high pressure boilers, 
there is danger that the ammonia con- 
tent in the water will attack the cop- 
per on the turbine blades, etc., so 
ammonium sulphate, in this instance, 
should be avoided. 

Acids are attractive from the stand- 
point of economy, but they are dif- 
ficult and dangerous to handle and 
there is a chance of forming gels un- 
less careful control is exercised. 

Sodium bicarbonate is being used 
in a number of installations, although 
in some territories its cost is rela- 
tively high. 

Probably the greatest interest is 
currently directed to the use of chlo- 





rine. When the chlorine gas is dis 
solved it forms hypochlorous and hy- 
drochloric acids. The reaction of the 
hypochlorous acid with the. silicate 
gives the same end results as_ the 
chlorine dissolved in water will pro 
duce as far as available sterilization 
is concerned, It can be readily recog- 
nized therefore that the chlorine used 
to react with the silicate can be sub- 
stituted for chlorine which would be 
added to the water for strictly steril- 
ization purposes and therefore repre- 
sents an economy as far as chlorine 
being used as a reactant is concerned. 


Application 

Silica sol has proved to be effective 
in water treatment under a_ great 
many different conditions. Early 
work was done under conditions of 
relatively high turbidity and here it 
proved itself to be a valuable coagu 
lant aid. 

Later, int relatively clear highly col- 
ored waters, the silica sol again per- 
formed very satisfactorily. It should 
be emphasized in treating water for 
color removal that the alum should be 
added first to pick up the color and 
the silica sol functions merely to at- 
tract the small alum floc and roll ‘it 
up into a dense more readily settling 
material. By gathering together this 
very fine alum floc, tho resultant col- 
or in the clear well often is greatly 
iunproved., 

In lime softening of waters, the 
silica sol also has been of value. The 
first experiments in its use were con- 
ducted in southern waters which were 
relatively hard and highly colored 
and here activated silica demonstrated 
its utility both with alum and sodium 
aluminate, and sometimes as a coag- 
ulant without the alumina complex 
being present. In northern waters it 
has also shown similar advantages. 
It should be noted that, in this par- 
ticular application, the silica should 
be added before the lime softening 
reaction, and at a point where the 
silica sol and lime will undergo a 
definite turbulence during the soften- 
ing reaction. 

Silica sol has been shown to be ef- 
fective in waters during the winter 
period when chemical reactions are 
slow because of lower temperatures 
and it has improved the quality of the 
water in numerous installations dur- 
ing such periods of difficult coag- 
ulation. 


a 


> 


AN UP FLOW TYPE UNIT utilizing activated silica to coagulate an industrial 


waste treatment. 


\ctivated silica sol has successfully 
removed a high percentage of man- 
ganese from water. At one plant wa- 
ter carring 1.1 mg/l of manganese 
was under treatment. With coagula- 
tion using lime, alum and activated 
silica sol, 95.3 percent of the man 
ganese was removed in the floc with 
only 4.7 percent depositing on the 
filter. Ten times this amount went on 
the filter when activated 
omitted 


silica was 


Summary and Costs 


The advantages resulting from the 


use of activated silica which have 


been reported are as follows 


1. Improved quality of filtered wa 
ter 
Reduced raw water 

more than 90 


duced turbidity. 


color by 
percent and re- 
Broader effective pH range in 
treatment. 


Flocculation of widely varied 


waters, including spring run 
offs or heavy rains. 

Increased compaction of sludge. 
Increased length of filter runs, 
use of larger filter media and 
higher filter rates, especially 
during periods of cold water, 
high color 
Effective winter and summer 
coagulation 

No “after precipitation” of alum 
during cold water periods when 
alum reacts slowly. 


Reduced chemical cost. 
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10. Increased equipment capacity ; 


reduced cost of new mstallation 


\s far as the cost of using silica 


sol is concerned, this will depend on 
the magnitude of use and also to some 
extent-on the freight rates on chem- 
icals employed. Common figures for 
approximating this cost applica 


tion are 35 to 50 cents pet 


mg/l] for 


each mil gal of water treated. Ot 


this 
and does not take into « 


course, represents vyross cost 


nsideration 
which are ofter 


econonnes experi 


when silica sol 


\ recent 


enced Is empl ver 


installation steel mull 
showed almost a 50 percent reduction 
1 


in water treating cost when activate 


silica sol started. In 


1 municipal water supply. the cost per 


treatment 


Was 
mil gal, of water was reduced fron 
$41.41 to $20.72. This is not to im 
ply that 
saving involved, but it 


there is alwavs monetary 
Is entirely pos 
sible that the additional cost of silica 
sol is largely offset bv economies mn 
other chemicals, as well as by 1m 


provements in operatit gy ethicencies, 
or in water quality. 
The opportunity of 


fast 


devel ping 


forming, dense, rapid settling 


floc under varying conditions of tem- 
perature and chemical changes is the 
primary advantage to be obtained | 
te use of silica sol. The use is grow 
ing not only among industries and 
municipalities for water treatment as 
such, but also among ir“ustrial firms 
having waste disposai problems which 
involve coagulation 
tion. 


and sedimenta 
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Of interest to municipalities is how an industry experimented with .. . 


Treatment of Phenols with Sewage 


EDITOR’S NOTE: An increasingly frequent meeting today is 
one between industrial and city officials on the subject of ad- 
mission of industrial wastes to the city sewer systems. Always in 
the forefront at these meetings is the question of the effects of the 
waste on the treatment plant. At the Norco refinery of the Shell 
Oil Co. the problem was slightly different but the results are defi- 
nitely of interest to those who are or who might be facing the 
question of whether to accept phenol bearing wastes into their 
treatment plants. The problem at Norco was how much phenol 
removal could be obtained in a trickling filter plant treating, up 
until these experiments, only the plant’s domesite sewage. Mr. 
Graves reports in this paper, originally presented at the 1959 
Purdue Industrial Waste Conference and published here with per- 
mission; that, without utilizing the full potential of the system, 110 


pounds of phenol was removed per day without any effect on the 
treatment plant. 


@ Over THE YEARS petroleum refin- 
ing in particular has continually been 
improved with the result that greate1 
volumes of more concentrated phenol- 
ic waste streams are produced in the 


process. The Norco Refinery of the 


Shell Oil Co. like much of the rest 
of the industry, had an ever increas 
ing problem with the disposal of such 
sour waters, as phenol containing 


wastes are known. With the knowl 
edge that biochemical treatment of 
such wastes has been found quite ad- 
vantageous to many others as a basis 
a program was undertaken to de- 
termine if practical use of this process 
could be made at the plant. Of spe- 
cific interest was the use of bacterial 
culture present in the refinery’s con- 
ventional sanitary sewage treatment 


Table | 





Typical Phenol Reduction Data 


Sour Water 
Untreated Sewage 
Treated Sewage 
Phenol Reduction 
Temperautre, °F 


pH 


Range Average 
80-185 140 
8-70 
9-26 
15-43 
0.6-3.8 
1-6 


72-110 


74-9.9 
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by B. S. GRAVES 
Norco Refinery 
Shell Oil Co. 


Norco. La. 


plant. 

The work progressed slowly, pri- 
marily because the quality of the re- 
finery’s effluent did not require a 
crash improvement program, and 
secondly because operating equipment 
is involved whose primary purpose 1s 
producing saleable products. Opera- 
tion of the sewage plant as described 
below must be scheduled so that the 
experimental program does not ad- 
versely affect either refining processes 
or sanitary sewage treatment. 


Laboratory Work 


A laboratory study was launched 
first to review the general mechanism 
of bacterial action as well as to de 
termine the specific varieties of bac 
teria available in the sanitary sewage 
plant. The biochemical treatment is 
generally conceded to be influenced 
by these seven environmental factors : 
1. Temperature, 2. Metabolic Lag 
3. Nature of Initial Microbes, 4. 
Phenol Concentration, 5. Specific 
Phenols, 6. Nutrients, and 7. pH. 
Temperature. The optimum tempera- 
ture for maximum oxidation of phe- 
nols by bacteria has generally been 
found to be about 90°F. Success has 
been achieved with temperatures as 
high as 140°F. An appreciable de- 
crease in temperature drastically re- 
duces the ability of the bacteria to 
oxidize phenols. 

Metabolic Lag. Metabolic lag is the 
period of change which a bacterial 
culture must undergo in acclimating 
itself to a changing environment, in 
this particular case a changing food 
supply. We have not included an 
evaluation of this factor in our cur- 
rent study. It was sufficient to know 





that such a period would be experi- 
enced, 

Vature of the Initial Microbes. Sam- 
ples of bacterial slime were taken 
from the trickling filter and examined 
by microscopic and culture tech- 
niques. Two types of bacteria were 
found; gram negative, non-sporing 
rods, and gram positive sporing rods. 
The bacteria were classified as Ach- 
romobactor pseudomonas and Bacil- 
lus subtilis. Both are non-pathogenic 
and normally occur in air and water. 
Achromobactor pseudomonas was 
found to oxidize phenol in our labora- 
tory tests. Samples of sludge taken 
from the Imhoff tank also contained 
this bacteria. Bacterial counts were 
not made due to the non-homogeneity 
of the slime on the rocks in the trick- 
ling filter and of the sludge from the 
Imhoff tank. Phenol destroying bac- 
teria have been broadly classified in 
the literature as monas type”: pseudo- 
monas type*: and more specifically as 
Pseudomonas cruciviae.* The latter 
type, we understand, was found to 


\lso known as Achromobacter cruciviae 


Chemical 
Company system’ * and is identical 
to that present in our system. 


predominate in a Dow 


Phenol Concentration. Bacteria have 
the ability to become acclimated to 
and to oxidize various concentrations 
of phenols up to 1000 mg/l. How- 
ever, if the phenol in a specific area 
is suddenly increased to a much high- 
er concentration many of the bacteria 
are killed. The surviving bacteria are 
more resistant and give rise to a 
strain capable of oxidizing higher 
concentrations of phenols. On the 
other hand, if the increase is gradual 
the bacterial population is not altered 
to a large extent. 

The concentrations or influence of 
all specific phenolic compounds pres- 
ent was not determined since there 
is relatively little which can practical- 
ly be done to alter petroleum process- 
ing as a result of such information. 
Nutrients. Bacteria require the nu- 
trients carbon, hydrogen, oxygen, 
nitrogen, and phosphorus for life. 
The bacteria in question are able to 


use phenolic compounds 


for their 
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source of carbon. Nitrogen and phos- 
phorus occur normally in sufficient 
quantity in domestic sewage. Oxygen 
requirements of the bacteria must 
also be met for proper respiration. 
Without oxygen they are unable to 
carry on the process of assimilation, 
motility, and other essential cell ac- 
tivities. 

Hydrogen ion concentration. In ad- 
dition to the foregoing factors, the 
pH of the waste water is also con- 
sidered to be a bacterial 
oxidation. pH values ranging from 
6 to 10 have been reported as those 
at which most activity occurs. This 
again is a case of acclimation and 
sudden changes in pH should be 
avoided. At Norco the phenolic 
waste process water averages a pH 
of 9.5 while the outfall from the 
trickling filter is fairly constant at 9.0. 


factor in 


Plant Trial 


Since existing conditions and pre- 
liminary laboratory results were 
quite promising, it was decided to 
make a plant trial, adding a phenolic 
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water stream to the influent of the 
refinery sanitary treatment 
plant. This plant, (Fig 1) is conven- 
tional in design and construction. 


sewage 


Over a period of 12 months, sour 
water input to the sewage system 
was increased in increments to 70 
gpm, so as not to shock the bacteria. 
Total phenol has 
relatively constant, throughout this 
period. Of particular interest in the 
phenol concentration gradient as flow 
proceeds to and through the sewage 
treatment plant. The waste water is 
added to the sanitary sewage some 
3000 ft upstream of the Imhoff tank. 
The sewer main is a woodstave line 
with a number of manways, each of 
which admit Table 1 
summarizes the important operating 
data and illustrates the range of con- 
ditions encountered. 


reduction been 


can oxygen. 


Attempts to make phenol balances 
have shown that there is about a two 
thirds reduction between the mixing 
point and the sewage plant entry. Of 
the remaining phenol, some 5-10 pet 


cent is destroyed in the Imhoff tank, 
80-90 percent in the trickling filter 
and up to 5 percent in the secondary 
settling tank. Thus, the sanitary 
sewage plant itself effects a phenol 
reduction of 85-90 percent. 


Summary 


In summary, then, it can be said 
that it has been possible to destroy 
some 100 pounds of phenolic com- 
pounds per day by biochemical treat- 
ment of 70 gpm of waste process 
water in the sanitary sewage treat- 
ment unit. This improvement of re- 
finery effluent is significant. It results 
from an experimental program whose 
maximum potential has not vet been 
realized. The oxidation capacity of 
the existing sewage plant has not 
been determined since no deteriora 
tion of stability or clarity of the 
effluent has occurred. It is planned 
to increase phenol charge rate to- 
wards the practical maximum. 
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Sewer Pipe Requirements 
Grow 

Almost billion feet of 
pipe and fittings will be required by 


two sewel 
sewerage utilities for new construc 
tion, maintenance and repair between 
1959 and 1975, to provide adequate 
public sewerage facilities by 1975, a 
cording to the Water and Sewerage 
Industry and Utilities Division, Busi- 
ness and Defense Services 
tration, U.S 
merce. 


Adminis 


Department of Com 


Disposal of Radioactive 
Wastes—Store or Dump? 


Studies of radioactive waste dis- 
posal methods continue without the 
final The U.S. and 


Britain seal up and dispose of atomic 


answer. 


(,reat 
wastes at sea, Russian scientists be 
lieve storage is the better means 
Supporting the Russian viewpoint 
is scientist N. 
that the 
stagnant circulation occurs 
everywhere down to the ocean floor 
Bogorov heads an expedition con 


Bogorov. He con 


cludes ocean contains no 


Zones, 


ducting oceanagraphic research 
aboard the Vityaz. “Wastes dissolved 
in water at great depths will not re- 
main there’, according to a release 
by Tass, but will quickly rise to the 


Strontium-90 and other ra 
substances 


surface. 
will be 
lated by plankton, then by plankton- 
eating fish and will become a hazard 
to human life.” 


dioative assini 


Monster Valve Installed at L.A. 
\ 120-inch diameter, class 
hydraulically controlled, rubber 


50-8, 


seated butterfly valve is just part of 


the massive equipment being installed 
in the new Hyperion effluent pump 
ing station under construction in [os 
\ngeles. 

Largest of its type ever built at 
\llis-Chalmers, West Allis Works, 
the valve has been tested at 100 psig, 
twice the maximum operating pre 
sure it will work against. Normally 
used as a shutoff, the valve is hydrau- 
lically controlled by a mechanism at 
2500 psi, the highest control pres 
sure yet used by the manufacturer. 

The jumping station is scheduled 
for completion in 1960 and will in- 
clude other equipment representing 
the largest of their type built by 
Allis-Chalmers. These are the three 
54-inch pumps rated 120,000 gpm 
at 80-ft head, equipped with 2500 
hp, vertical, wound-rotor motors. 
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Sewers and Civilization 

The Portland Cement Association 
has published an attractive booklet 
entitled “Sewers and Civilization.” It 
is a nontechnical presentation for the 
purpose of helping cities and sanitary 
districts pass bond elections for sani- 
lary sewers. 

The history of sewers and sewage 
disposal of ancient civilization is de- 
scribed and illustrated in a simple 
manner. Later needs of the Middle 
\ges are shown and _ subsequently 
modern scenes are depicted. 

The Association will provide copies 


of the booklet to cities. and sanitary 
districts to use as part of their basic 
public relations program in public 
education. 

Write: 
tion, 111 West Washington St., Chi- 
cago 2, Illinois. 


Portland Cement Associa- 





e “Growing population and accel- 
erating technology are prime factors 
in complicating environmental prob- 
lems. Therefore, more, better and dif- 
ferently qualified sanitary engineers 
are required. They should be attrac- 
ted by a more adequate public rela- 
tions campaign, and should be fi- 
nancially supported at the academic 
training levels especially in the un- 
dergraduate years.” 

—Butrico and Hollis 
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The need for a safe dependable water supply in a suburban area resulted in the development of 
STs: »: a 


Inman-Campobello Water District 


by E. M. ANDERSON, Supt. 
Inman-Campobello Water District 
Inman, South Carolina 


EDITOR’S NOTE: Steady growth of both the residential and 
industrial population of Inman, S. C., its neighbor Campobello and 


the rural area surrounding them made the need for a water system 


to serve this suburban area of Spartanburg obvious. By 1955 the 


inadequacy of the Inman water system and the fact that Campo- 


bello could no longer grow without a public water supply became 
apparent. The problems facing these two cities and their rural 
neighbors were: where to locate a source of supply, how much 
water to provide so as to be ready for future growth and how to 
properly serve an area of twenty-five square miles with a 300 ft 


difference in elevation at a cost for water that was within reason. 


How these problems were answered is told here. 


@ THE SERIOUS DROUGHT of 1954, 
which taxed to the limit the Inman 
Water Works, pointed up the need 
for a new evaluation of the present 
and future water needs of the area. 
The five pumps and 22 wells serving 
the incorporated town of Inman could 
not provide sufficient water during 
peak periods or for maximum fire pro- 
tection. On January 1, 1955, 578 serv- 
ices were connected to the Inman Wa- 
ter System, with maximum consump- 
tion at the rate of 150,000 gpd. There 
had been a rapid increase, both in 
numbers of manufacturing plants en- 
tering into the area, and in the size 
of existing plants. This trend seemed 
sure to continue, making an adequate 
water supply a prime necessity. 


Establishment of a District 
Campobello, an adjacent incorpo- 

rated community, had no water sup- 

ply system, other than private wells. 


In addition an estimated 5300 people 
lived in the rural area outside the two 
incorporated towns. Discussions of the 
idea of a water district for the area 
developed that the potential users in 


Inman, Campobello, and the Boiling 
Springs area plus the rural population 
which could connect amounted to ap- 
proximately 4000 people who could be 
served by some 1000 services almost 
at the outset of a water district. 

To the problem of locating the best 
source of supply three solutions pre- 
sented themselves: more wells, a 
pumping station and filtration plant 
on the South Pacolet River, and to 
buy the water from the Spartanburg 
Water Works which supplied the city 
of Spartanburg. 

The use of wells was eliminated on 
the basis that more and more wells 
would be needed as the area’s popula- 
tion and industrial increased. 
Also the widely separated, individ- 
ually operated wells would not lend 
themselves to economical or simple 
control. A filtration plant alone, as- 
suming the South Pacolet River could 


needs 


EXTERIOR VIEW of the booster pumping station 
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OFFICE OF THE DISTRICT at Inman with the 75,000 gal elevated storage tank 


in the background 


supply future needs, was estimated 
to require a capital investment of 
$300,000 plus a 24-hour operation re 
quiring skilled personnel. In as much 
as discussions with the Spartanburg 
Water Co. indicated that they 
able and willing to supply the District 


with water it was decided to use this 


wert 


source of supply and proceed with the 
establishment, of a water district. 
Since an incorporated town cannot 
supply water indiscriminately to area 
outside their corporate limits, the I 
man-Campobello Water District was 
created by the South Carolina Legis 
lature in 1954, to encompass an aré 
of 25 square miles. Construction of 
the Inman-Campobello Water Systen 


began in 1955. 


Design Factors 


Based on past population increases 


Spartanburg County is expected to 
have a population of 225,000 by 1980, 
of which 150,000 will live in the coun 
try outside the township of Spartan 
burg. The Inman-Campobello Water 
District population should increase to 
a total of 8810 by 1976. Since ade 
quate water supply is a prime factor 
in attracting industry and since such 
new industries could be expected to 
accelerate the growth of the area, it 
was decided to base the design on an 
estimated population of 10,000 in 


1976 and on a per capita consump- 
tion of 60 gals per day. 

lt would have been unwise from an 
economic point of view to forego the 
potential of industrial customers, by 
building a system sized only for do 
mestic use and fire protection, be 
cause industrial demand could not be 
adequately predicted. A figure of 3 
mgd was therefore adopted for design 
purposes although it is above that 
needed for adequate fire protection 
This approach was possible because 
Spartanburg had sufficient water t 
supply the district and agreed to do 
At the present time 
Spartanburg Water Works is build 
anothet 


so for 30 vears. 


ing another dam to retain 

9,000,C00,000 gallons. 
System Design Connections to thx 

Water District 


were made in the Boiling Springs 


Inman-Campobello 


area from the 24 in. and 27 in. lines 
of the Spartanburg Water Works 
leading from its filter plant at Boiling 
Springs to the city of Spartanburg. 
\n 18 in. main carries the water from 
this point to the booster pumping sta 
tion, a distance of some 17,900 feet. 
From the booster pumping station, a 
12 in. line of 15,500 feet in length 
extends about three miles southeast 
along US 176 to the Hayne Shop- 
ping area. A 16 in. line of 31,500 feet 
in length was constructed to carry 
water from the booster pumping sta- 
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tion for approximately six miles 
northwest along US 176 to the res- 
ervoir, which consists of two 500,000 
gal welded steel tanks. This 16 in. 
line was used in as much as the line 
linking the pump and reservoir would 
determine the quantity of water which 
could be supplied to customers 
through the future years without 
duplication of lines or additional stor- 
age reservoirs. From the reservoir, 
for approximately two miles north- 
west along the highway to a point 
passed Gramling, a 12 in. line was 
constructed. This then becomes a 10 
in. line the rest of the way, two miles, 
to Campobello. These lines were sized 
on the assumption that they would 
provided adequate flow for fire pro- 
tection wihout excessive friction loss. 
If greater pipe capacity is needed later 
to supply actual consumption friction 
loss at time of peak demand can be 
lessened by providing storage capacity 
in this area. 

An 8 in. line runs from US 176 
to the existent Inman Water Works 
joining at the junction of two 6 1 
lines. They feed into an_ existing 
75,000 gal elevated tank at Inman 
This tank reconditioned, and 
while not necessary to the system, it 
insures approximately equal pressure 
with Campobello, which is 50 to 60 
ft lower than Inman. The reservoir 
is 11 ft higher than the tank at Inman 
which is equipped with an altitude 
valve to prevent its overflowing. Wa- 
ter pressure at Campobello is 75 psi. 
Maximum pressure 
in some low 120 Ibs 
This pressure is controlled by reduc 
ing valves at each home, if wanted, at 

cost of $7.50 plus installation 


was 


it Inman 60 psi 
areas reaches 


Controls 

lo appreciate the advantages of the 
new system with the automatic control 
quipment, consider the old system 
vhich had five pumps, two equipped 
with 10 hp motors, two with 5 hp 
motors, and one with a 2% hp motor, 
serving 22 wells each averaging 150 
ft deep. These were individual wells 
located in the vicinity of Inman. Each 
pump was individually and manually 
controlled. The system required 24- 
hour supervision, one man operated 
the pumps each 12-hour shift, and in 
case of trouble, both men were on call 
Water level in the 75,000-gallon ele- 
vated tank was visually checked, and 
pumps were started when water was 
needed to fill the tank. Six power me- 
ters alone were required in the old 





system, costing $250 to $300 per 
month to operate. 

Today one meter is used costing 
$150 per month for three times the 
amount of water. Two men operated 
the old system, today six men are 
used; 1 superintendent, 1 clerk, | 
serviceman, and 3 laborers. In 1955, 
640 homes were served by the Inman 
Water Works, supplying approxi- 
mately 40,000 gallons per day. To- 
day, the Inman-Campobello Water 
District serves 1175 homes, consum- 
ing 250,000 gpd. 

In the system today, the pumps are 
under automatic control. One unit is 
located at the reservoir, mounted out- 
doors onto the tank side. This unit, 
which is air tight and water tight and 
tamper proof, is the transmitter. A 
thermostat controlled heating element 
inside the transmitter case, maintains 
a constant temperature to prevent 
freezing and moisture condensation. 
\s water level in the tanks lowers 21% 
ft the change in pressure is sensed 
by a pressure type level measuring 
unit and the transmitter signals over 
telephone wires to the receiver in the 
pumping station, to start one pump. 
One pump can raise the water in the 
tank 1 ft per hour. If this is not fast 
enough to keep up with the demands 
and water level drops to 3 ft then 
the transmitter orders #2 pump to 
start. Should the level lower to 4 ft, 
the #3 pump will cut in. The service- 
man, who also maintains the pumps, 
does not maintain a constant watch at 
the pump house and checks only once 
a day. Since the reservoir will hold 
a four day supply of water and the 
automatic will protect the 
equipment from damage, any trouble 
from electric lines or water pipe does 
not reach an emergency stage. The 
pumps operate in three stages to 
equalize wear of pumps. If the pumps 
were connected to alternate 1, 2, 3, 
then pump No. 1 would operate al 


controls 


most constantly, with pumps #2 and 
#3 having very little work to do. To 
equalize the wear on all pumps, a 
control located in the lower part of 
the receiver advances after each pump 
finishes its work. This automatically 
makes the next pump cut in first on 
the next run. Outside the pump house 
is a 6” Pelton surge suppressor. A 
sudden surge of water from any wa- 
ter line will close this valve to sup- 
press the surge that might damage 
the pumps from back pressure. 

The two reservoir tanks which are 


é ‘ a 


atl 


THE INTERIOR of the booster pumping station showing the pumps and auto- 


matic controls 


67% ft by 20 ft high are floating on 
the line. The automatic controls are 
mounted on one tank only. Although 
it would have been less expensive to 
build one reservoir tank of 1 mil gal 
capacity, rather than two of 500,000 
gallons capacity each two were pro- 
vided to simplify tank painting and 
maintenance 

lire services are 


protection pro 


vided to stores and industries on the 


basis of a monthly charge for each 
3 


head in the sprinkling systems. The 


charge is 


lor ware 


5 cents per head in the dis 
: 
| 


trict, /' ents per hea 
houses outsic In event of fire, 


ugh the 


vill not he 


ite 
which flows sprinkling 
metered 


earned 


system and 
and no further income will be 
by the district for water = 


The entire 


onsumed 
. 


Inman-Campobello Wa 


ter District involved an expenditure 
ot $1,000,000. Total cost of electrical 
controls was $5,000. The automatic 
equipment which was supplied by the 
\utomatic Control Co. was installed 
for $2,591. Cost of water at Spartan- 
burg is 12¥%2c per 1000 gal. Pumping 
capacity is 3 mgd and can be pushed 
to 4.5 mgd if necessary. Cast iror 
pipe is used throughout the system. 
Service to metered 
3000 ; 


Va 


customers 1S 

Minimum rate is $2.50 for 

1 

ons. 
The 


1.000 


next 2,000 gallons @ 50c per 


The next 10.00% 
1 OOO 

The 
1 OOO 


The next 40.001 


1 
YALIONS f 


KM) 





MAIN RESERVOIRS with the automatic control box open for inspection by the 


serviceman. 
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You missed our last get-together 
Bill. Have that tread 
over feeling? Walls closing in on you 


Been tired ? 


gain ? 

Few indeed are those who hav 
never been forced to face tensions in 
their jobs. It’s seldom a pleasant ‘feel 
ing ; certainly never a profitable situa 
tion. Nervous and physical tensions 
reduce efficiency, lower one’s health, 
make the simplest tasks more difficult 
and generally are a most profitless 
condition. Agreed? 

Experts tell me that fully 90 per 
cent of such tension troubles among 
business and professional men could 
be avoided. The application of their 
suggestions is a simple step to take 
and the results obtainable most valu 
able. 

First, look for the day-in and day 
out long routine parts of your chores 
sure and certain 
builders upon éven the most perfect 


These are tension 
physical specimen. Routine is always 
a villian when it comes to creating 
business nerves. 

There are, of numerous 
such routines in the daily life of every 


course, 


individual which are a necessary part 
of the job and cannot be done away 
with. If some can be disposed of, do 
it. However, the average solution will 
he spreading such routines out over 
the entire day rather than stacking 
each up one after another. There also 
may be instances where tension-build 
ing long routine work chores can be 
broken up into sections and tackled 
at different parts of the day rather 
than all at once. Wherever possible. 
this is the best solution. 

The lack of use of muscles tends 
to tighten them up and with it comes 
tightening and tenseness of nerve ends 
involved thereon. Sitting in an office 
chair, as an example, for hour after 
hour, without any physical interrup 
tion is a clear invitation to a case of 
jitters. 

Muscular (and don’t forget, nerve 
relaxation can be attained 
by nothing more than getting up from 
vour desk and walking about, down 
a hall, to another part of the building, 
or simple “stretching” exercises in 
front of a window. Capturing a little 


as well) 


How do you prevent those 
tension buildups? 


fresh air in the system while this is 
heing done adds to its effectiveness. 

\nother thing to keep in mind is 
that it is always a lot easier to relax 
hy stopping to take a deep breath be- 
fore tackling any tension-building job. 
Next time you're watching a profes 
sional golf match on the course or on 
television notice how practically every 
pro does just this before he makes an 
important putt on the green. He long 
ago found that it pays to secure re- 
laxation and freedom from nervous 
tension at this moment by doing just 
this. 

Just as it works for him in his job 
so it can obtain the same results for 
you in your work. Not only does this 
relieve such tensions which may al 
ready be present but it permits you 
to tackle the up-coming difficult prob 
lem fully relaxed and avoids any ad 
ditional tension build-up while the job 
is being done. 

sut never forget, nerves and ten 
sions build up through lack of use of 
body muscles and that’s every individ- 
ual’s big problem unless he does some- 
thing about it. Seeing to it that you 
work relaxed as much as you can and 
inter-mix chores with mild physical 
efforts will avoid a good half of most 
such tension build ups. 

Time and again I have heard this 
advice given by men who make a 
study of the problem : “When you feel 
tension coming on—STOP—that’s the 
time to get away from the job at hand 
for a moment or two.” 

When you dispose of each small 
accumulation of tension as it arises, 
the big build-up to a nervous break 
down never occurs. Accomplishing 
this can be possible by everything 
from simple- relaxation and looking 
out the window to some form of com- 
pletely different exercise or work, i.e., 
an abrupt and complete change away 
from the tension-building procedures. 

What are the things that get you 
riled up and always annoy you on the 
job? All of them are sure tension 
builders. Make a list of them. FEx- 
amine every such point closely. Some 
may be vour own fault and self-adjust- 
ment to them is then in order and 
not difficult to accomplish once you 
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are aware of what has to be done. 

There usually exists a solution for 
just about every one of these condi- 
tions or situations. Once the tension- 
builder list is made start disposing of 
them one by one—in fact the process 
of doing so will in itself serve as a 
valuable tension reliever. Close study 
of the list may also reveal many as 
actually not being as important as 
you had thought them to be. 

The surest way in the world for you 
to have a perpetual case of nervous- 
jitters is to waste time anticipating 
such business troubles and problems 
in advance of the need for handling 
them. 

By the way I have also been told in 
many a case that it is seldom wise to 
rely too much on mechanical stimulat- 
ing means of reducing such tensions. 
By this I refer to such things as 
cigarettes, drinking, “ Yogi” rites, etc. 

all are nothing more than crutches 
and never get at the base of the real 
problem. In many instances such 
methods do nothing more than sup- 
plant a major tension builder with a 
minor one so that things seem less 
exacting than they really are. 

Are you attempting to do too much 
in too little time? That is a most 
prevalent cause of tension building. 
After all there’s always tomorrow and 
there are always a lot of other people 
around to help with any chore or prob- 
lem. Wise indeed is the man who well 
knows his capacities and never at- 
tempts to push himself beyond these. 
Each step taken in the excess direc- 
tion always brings him a pace closer 
to nervous exhaustion. And when this 
happens what good has been accom- 
plished by trying to do too much in 
too little time? 

Finally, it seems to me that a per- 
son should get away from the day to 
day routine. A good way to do this is 
by coming out to our meetings. Ev- 
eryone brings their problems with 
them and leaves the majority of them 
there. 

Isolation is itself a tension builder. 
See you next month. 

Sincerely, 
Will 
submitted by 


Ed. Note: This Bill” 


William J. Milford 


“Dear 





New Simplex telemeter reads 
and controls 2 to 29 channels 


The new Orthoplex telemetering system uses a biplex 
generator and biplex selector to achieve dual signal 
telemetering using a single pair of telephone lines 

In the basic system the generator produces both a 

de and a 60-cycle ac signal which is unscrambled at 
the receiving end by the selector. These 2 signals are 
fed into a multiplexing unit which provides the extra 
channels. 
Uses ac and dc signals—Combining ac and de cur- 
rents produces a circuit less affected by line capaci- 
tance and able to give a longer distance transmission 
with available capacitance. 

The new system requires much less maintenance 

than previous designs. It uses no vacuum tubes, elimi- 
nates all motorized timers and motorized sequence 
switches; and the modular units are equipped with 
“quick-disconnect” connectors, plug-in relays, and 
rectifiers of advanced design. 
Modular design—The modular design allows building 
up as many as 29 separate channels for supervisory 
indicators, alarms, telemeter receivers, pump controls, 
valve positioners, etc. 

For complete specifications and design theory, 
write for bulletin to our Simplex Division, Dept. 
WS-129, Lancaster, Pa. 





BIPLEX Generator is de- 
signed to give two signals, a 
positive de and 60-cycle ac. 





*FLUIDICS is a new Pfaudler 
Permutit program which provides 
a modern, imaginative approach 
for handling and processing liq- 
uids and gases more profitably. 
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FLUIDICS* ot work 














BIPLEX Selector 
seftarates signals so 
they operate relays 
sensitive only to 
their assigned signal 





SIMPLEX Orthoplex Supervisory Con- 
trol provides you with a system for 
remote control of valves and pumps 
from a central station. 


SIMPLEX 


VALVE & METER COMPANY 
a division of PFAUDLER PERMUTIT INC. 
Lancaster, Pennsylvania 
Specialists in FLUIDICS... 
the science of fluid processes 
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Super De Lavaud 


CAST IRON 








In sizes 3” to 24” in modern long lengths. 
Bell and spigot, roll-on-joint 
and mechanical joint. 







For water, gas and sewage. 





Underwriters Approved 
Patent Applied For. 








General Offices— ANNISTON, ALABAMA 


SALES OFFICES 


122 South Michigan Ave., Chicago 3, III 
350 Fifth Ave., New York 1, N. Y. 

905 1006 Grand Ave., Kansas City, Mo. 
18505 W. Eight Mile Rd., Detroit 41, Mich 
5335 Southern Ave., South Gate, Calif 


MADE FOR... 


YOUR ENGINE’S 


Protection 
NE a 


Any abnormal condi- 
tion existing in your 
engine can be imme- 
diately brought under 
control by the opera- 
tor with the use of 
Synchro-Start...... 








MODEL AL 


AUTOMATIC ENGINE CONTROLS 


Your engine can be protected by being automatically 
shut down at the first sign of low oil pressure, high water 
temperature, overspeed, etc. 

The AL series of Synchro-Start Controls is made to fit 
individual requirements. Your specifications sent to us will 
bring immediate response. 


Write for detailed information 


SYNCHRO-START PRODUCTS, INC. 


Since 1932 
8151 NORTH RIDGEWAY AVENUE + SKOKIE, ILLINOIS 
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Jan. 6-8—Cincinnati, O. (Hotel Netherland-Hilton) 


Conf. on “ECONOMICS OF POLLUTION CON- 

TROL” sponsored by Sanitary Enore. Div. ASCE. 
Jan. 20-22—-New York City, N. Y. 

Hotel) 

New York SEwacGe & INpusTRIAL WASTES ASSN. 

Exec. Secy: R. C. Sweeney, State Dept. of Health, 21 

N. Broadway, White Plains, N. Y. 


Jan. 25-29—Cincinnati, O. (Taft Sanitary Eng. Center) 
Course on “RECENT DEVELOPMENTS IN WA- 
TER BACTERIOLOGY.” Write: Training Program 
4676 Columbia Pkwy., Cinn. 26, Ohio (or to USPHS 
Regional Offiee 


(Park-Sheraton 


Jan. 27-29—Urbana, Ill. (University of Illinois) 
CONFER. 2ND SANITARY ENGRs. sponsored by the 
State Dept. of Pub. Health and the University’s Dept. 
of Civil Engrg. Subj : “RADIOLOGICAL HEALTH 
ASPECTS OF WATER SUPPLY.” Write: Wil- 
liam J. Downer, Asst. Chief San. Engr., Dept. of Pub. 
Health, Springfield, II. 

Feb. 1-5—Chicago, Ill. (Sherman Hotel) 

ASTM Committee Week 


Feb. 3-5—Indianapolis, Ind. (Sheraton-Lincoln Hotel) 
INDIANA Section, A.W.W.A., Secy: C. H. Canham 
State Brd. of Health, 1330 W. Michigan St., Indian- 
apolis. 

Feb. 14-18—New York, N. Y. (Hotel Statler) 
AMERICAN INSTITUTE OF MINING, METALLURGICAL & 
PETROLEUM ENGINEERS. 

Keb. 21-24—Atlanta, Ga. (Biltmore Hotel) 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. 


Mar. 14-18—Dallas, Texas (Memorial Auditorium) 
Annual Convention NATIONAL ASSOCIATION OF Cor- 
ROSION ENGINEERS. 


Mar. 16-18—Chicago, Ill. (Pick-Congress Hotel) 
Intinois Section, A.W.W.A. Secy: D. W. Johnson, 
Research Engr. Cast Iron Pipe Research Assn., 3440 
Prudential Plaza, Chicago 1. 

Mar. 17—Boston, Mass. (Statler Hotel) 

New Encianp Section, A.W.W.A. Secy: R. M. 
Soule Assoc. Sanit. Engr. State Dept. of Public 
Health, 511 State House, Boston. 


Mar. 20-23— Savannah, Ga. (DeSoto Hotel) 
SOUTHEASTERN Section, A.W.W.A. Secy: N. M. 
de Jarnette, Engr. Water Quality Div., State Dept. of 
Public Health, 309 State Office Bldg., Atlanta. 


Mar. 23-24—Huntington, W. Va. (Hotel Pritchard) 
West Vircinta Section, A.W.W.A. Secy: H. W. 
Hetzer, Engr., Union Carbide Chem. Co., Box 8361 
South Charleston. 


Mar. 23-24—Huntington, W. Va. (Hotel Pritchard) 
West VIRGINIA SEWAGE AND INDUSTRIAL WASTES 
Assn., Secy-Treas: Glen O. Fortney, St. Dept. of 
Health, Charleston 5, W. Va. 





Apr. 1—Atlantie City, N. J. (d1otel Traymore ) 
New Jersey Sewacre & INpustriAL Wastes Assn 
Secy: A. T. Leahey, P. O. Box 32, W. Trenton 
\pr. 3-8—— New York City, N. Y. (Coliseum) 
OTH NUCLEAR CONGRESs sponsored by EJC and 


other engineering and _ scientific 


A.W.W.A. 


societies including 


Apr. 5-7—Binghamton, N. Y. (Sheraton-b ighamton 
Hotel) New York SECTION, A.W.W.A., Secy : Kimball 
Blanchard, N. Y. Branch Sales Off., Neptune Meter 


Co., 2222 Jackson Ave., Long Island City 


Apr. 5-14—Cleveland, O. (//otel Netherland-Hilton 
NATIONAL MEETING—AMeER. CHEM. Society D1 
oF WatER & SAN. CHEMISTRY Symposium on Indust 
Wastes in conjunctn. with 137th Meeting., Prof. ( 
Fred Gurnham Head of Dept. of Chem. Engrg., Michi 


gan State Univ., EK. Lansing. 


Apr. 7-8—Raleigh, N. C. (State College Campus ) 
9rH ANNUAL MuNiIcIPAL & I[NpUsT. WASTE CONFER 
Write: The Div. of College Extn., P. O. Box 5125 
State College Sta., Raleigh, N. C. 

Apr. 20-22—New York, N. Y. (Manhattan Colley 
THirp Brotocicat. Waste TREATMENT CONFER 
Write: W. Wesley Eckenfelder, Assoc. Prof. Man 
hattan College, New York 71. 

Apr. 20 22—Lincoln, Neb. (Cornhusker Hotel) 
NEBRASKA SECTION, A.W.W.A. Secy: J. | 
Wr, Civ. Engr. Metropolitan Utilities Dist. 3906 N 
48th St., Omaha 

Apr. 20-22—Emporia, Kan. (Broadview Hotel) 
KANSAS SECTION, A.W.W.A., Secy: H. W.* Badley, 
Repr., Neptune Meter Co. 119 W. Cloud, Salina. 
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Deer SERENE 


Engineers who want to reduce installation costs and 
corrosion problems specify Washington Aluminum 
maintenance-free equipment, Washington Aluminum 
proven-in-use design and fabrication products makes 
this name a mark of distinction on every installation. 


Among Washington Aluminum products are: Non-skid 
walkways, Sluice gates, Ladders, Aeration trays, Sus- 
pension bridges, Manhole covers—and all types of cus- 





No matter what your water and sewage equipment need 
... Washington Aluminum is your answer 
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\pr. 22—Monterey Cal. (ark Thomas Inn) 
CALIFORNIA SECTION, A.W.W.A., Secy: R. E. Dodson, 
Jr., Supt of Water Dept. of Utilities, Balboa Pk., 
San Diego 

\pr. 22-24—Emporia, Kan. (Broadview Hotel) 
KANSAS SEWAGE AND INpuSTRIAL WASTES, ASSN 
Secy-Treas: James F. Aiken, 1900 E. 9th St. Wichita 

\pr. 24-26—Buffalo, N. Y. (Statler Hotel) 

CANADIAN SECTION, A.W.W.A., SECY 
Grenville St., Toronto, Ont. 
\pr. 28-30——Billings, Mont. (Northern Hotel) 
MONTANA SECTION, A\.W.W.A., Secy: A. W. Clarkson, 
Asst. Dir., Div. of Sanit. State Board of 
Health, Helena ; 
\pr. 28-30—Billings, Mont. (Northern Hotel) 
MoNTANA SEWAGE & INDUST. Wastes Assn. Secy 
\. W. Clarkson, Div. of Envirn. Sanit., State 
rd. of Health, Helena 
May 4-6—Portland, Ore. (Benson Hotel) 
PaciFic NORTHWEST SECTION, A.W.W.A., Secy: F. D. 
Jones, W. 2108 Maxwell Ave., Spokane 11, Wash. 

\Mlay 15-20—Miami Beach, Fla. (Bal Harbour Hotel) 
\.W.W.A,. CoNvVENTION 

Jun. 12-17—-Madison, Wis. (Lorraine Hotel) 

CENTRAL STATES SEWAGE & INDUsT. WaAsTEsS AsSSN., 
Secy-Treas: Scott A. Linsley P. O. Box 3598, Childs 
Rd., St. Paul, Minn 

lun. 19-22—Mexico City, Mexico (Del Prado Hotel) 
MEETING OF AMERICAN INSTITUTE OF CHEMICAL 
loNGINEERS 

Jun. 20-24—Scarborough, England 
INSTITUTE OF SEWAGE PurRIFICATION, England Secy 
\V. F. A. Snook, 10 Cromwell P1..So 
London, S. W. 7, England 


FROM BiG 38 FT. 
ALUMINUM 
FLOOD GATE 

TO SMALL 

STOP PLATE 


Knvirn. 


Treas 


Kensington, 





tom-fabricated products. If it should be aluminum .. . 
it should be made by Washington Aluminum. 


WASHINGTON ALUMINUM 
COMPANY, INC., Dept. 712 


BALTIMORE 29, MARYLAND 
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by served three years in the Pacific 
theater of operations as a B-24 flight 
engineer with the Army Air Force. 
He is an active member of the Fed- 
eration of Sewage & _ Industrial 
Wastes Association, and past-chair- 
man of the Texas Municipal Con 
tractors associate group 


Southern Pipe 
Building Hawaiian Plant 
Southern Pipe Division of U. S. 
Industries, Inc., Azusa, Calif., has 
announced -that construction of a steel 
pipe fabricating and processing plant 
in the Hawaiin Islands 
started. 


has_ been 

The new plant is located on a 4- 
acre plot in the Campbell Estates In- 
dustrial Tract at Barbers Point on 
the south coast of the Island of Aahu, 
west of Pearl Harbor. 

First pipe from the new plant will 
fulfill Southern Pipe’s recently 
awarded $600,000 contract with the 
Board of Water Supply for the Cit) 
and County of Honolulu. 

As rapidly as possible the Hawai 
ian facility will be expanded to th 
end that Southern Pipe can make 
available a complete range of pipe 
from 4 to 48 with all 
types of coatings and linings includ 
ing cement-mortar, coal tar 
and various wrappings 


sizes inches 


, asphalt, 


Union Tank Acquires 
Smith & Loveless 

Union Tank Car Company, Cl 
cago, Ill., has announced the acquisi 
tion of Smith & Loveless, Inc., Let 
eXa, 


Kansas, manufacturers of fa 
tory-built sewage pumping. stations 
and sewage treatment plants. 

The purchase is effective Decem 
ber 1, with Smith & Loveless becom 
ing a division of the Union Tank Ca 
Company. The founding partners of 
Smith & Loveless, B. Alden Smith 
and Compere Loveless, will continu 
to direct the operations of the new 
division. 

It was noted in the announcement 
that the treatment market 
served by Smith & Loveless is closely 
related to the municipal and _ resi 
dential water treatment market al 
ready served by the Lindsay, Graver 
Water 
Tank 


Car Company. 


waste 


Graver 
Tank 


Conditioning and 


divisions of the Union 


American Vitrified to 
Build East Coast Plant 
Vitrified Products 
Co., Cleveland, Ohio, will construct 
a new $4 million plant for the pro- 
duction of vitrified clay pipe and 
kindred products on the East Coast. 
This plant, to be located in Somer- 
ville, N. J., will be completely auto- 
mated and the most modern ever to 
be build in the industry. 
Situated on an 


The American 


&7-acre tract of 
land, adjacent to two main railroads 
and highways, this new plant will 
afford the opportunity for American 
Vitrified Products Company to make 
quick deliveries to the Eastern Sea- 
hoard and New 
company 


england area. The 
was previously unable to 
adequately serve this area because 
of restrictive fright rates. 

In addition to the production of 
regular clay pipe with all fittings, 
this plant will have extensive facili- 
ties for the production of 
jointed clay pipe 


“Amvit” 


Yeomans Opens 
New York Branch 


Yoemans Brothers Company, Mel 
rose Park, Ill., has opened a direct 
lactor\ branch sales office in New 
York. The New York office will 
serve the same areas in the states of 
New York and New Jersey as previ- 
ously handled by Turbine Equipment 
Company, sales representatives of the 
manufacturer for many years. 

Frank J. Smith will be in charge 
of the new office, insuring experience 
and continuity in the handling of 
sales and service requirements for 
Yoemans pumps, compressors, pneu- 
matic ejectors, sewage treatment 
equipment and other products. Smith, 
a mechanical engineering graduate of 
Stevens Institute of Technology, had 
been with Turbine Equipment Com- 
pany for 15 years, serving as Assist- 
ant Sales Manager of the drainage 
and sewage equipment division for 
the past two years. 

Turbine Equipment Company has 
elected to withdraw from the Ma- 
chinery Sales business and will con- 
tinue as an entity with their manu- 
facturing and construction divisions 
operating out of their Mountainside, 
N. J. plant and office. 
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Smith-Seott Adds 
Cement-Mortar Line 

Smith-Scott Co., Inc., Riverside, 
California, has announced the addi- 
tion of Cement-Mortar Lined/Ce- 
ment-Mortar Coated steel water pipe 
to its product line. 

New facilities recently completed 
in Smith-Scott plants in Riverside, 
California, and also at Pleasant 
Utah, apply cement-mortar 
coatings to steel water pipe 4” to 36” 
diameters. 


(Grove, 


Wheelabrator Buys 
Lake Erie Machinery Corp. 

Wheelabrator Corporation, Misha 
waka, Ind., manufacturer of airless 
blast cleaning equipment, dust control 
equipment, and steel abrasives, has 
announced the acquisition of the Lake 
Erie Machinery Corporation of Buf- 
falo, N. Y 

The newly acquired firm will oper 
ate as a wholly-owned subsidiary of 
Wheelabrator, will continue to 
manufacture a variety of hydraulic 
and extrusion presses for the metal 


and 


processing industries, and die casting 
machines and other equipment for the 
printing industry. 

Coinciding with the new expansion, 
several executive appointments have 
heen announced. 

Elmer A. Rich, II, 


named Vice-President 


has been 
General 
lake. Erie Machinery 
with headquarters in 
Buffalo. He was formerly General 
Sales Manager of Wheelabrator. 
Mr. J. F. Connaughton, President 
and Director of Wheelabrator will 
serve in that capacity for both firms. 
Mr. Robert E. Dillon, who 
President of the Lake Erie Corpora- 
tion, has retired. He has been elected 
Chairman of the company’s Executive 
Committee and will serve in a con- 


and 
Manager of 
( orporation, 


was 


sulting capacity to Mr. Connaughton. 


Larson to Represent 
Griffin Wheel Pipe Div. 

Griffin Wheel Company, Pipe Di- 
vision, has announced the appoint- 
ment of John L. Sales 
Representative, operating directly 
from Council Bluffs, Iowa. 

Before joining the newly created 
Pipe Division of the Griffin Wheel 
Company, Mr. Larson was District 
Sales Representative for the Rutland 
Railway Corporation in Kansas City, 
Missouri. 


Larson as 





e For further information on products or services please use reader service card. 


New Bulletins 


AVAILABLE FREE 





All-Power Sewer Cleaners 
1223 
O’Brien Manufacturing Corp., Chi 
cago, Ill., announced the release of a 
new brochure comprised of bulletin 
pages describing the several models 
of Sewerking, all-power, cable-type 


fuels in the company’s fuel systems. 

\ 4-page folder, entitled “Dual 
Fuel”, presents a concise explanation 
of the “dual fuel” systems which per- 
mits an Enterprise diesel engine to 
burn gaseous fuels, including natural 


gas and sewage, as well as diesel oil. 


103 


scription of a typical Enterprise en 
gine heavy fuel system, defines heavy 
fuels and explains how they are used 
in the company’s diesel engines. 


Rotary Distributors 

1227 
Division 
San 


Process Engineers, Inc., 
of The 
Mateo, Calif., have recently released 


Eimeo Ce rporation, 


a 16-page bulletin describing Eimco- 


sewer cleaners. \lso released is a 6-page builetin§ Process rotary distributors. These 
These bulletins present the mechan- 
ical details and illustrate the Sewerk 
ing models, 250, 350 and 800, which 
are designed to clean municipal sew- 
ers and water lines and for threading 
for buckets. Also included is a bulle- 
tin describing the complete O'Brien 
line of accessories for sewer cleaning 
machines of the sectional rod type. 


Bulletin On 
Mechanical Seal Failure 
1224 
Water Service Laboratories, Ine., 
New York, N. Y., has published a 


bulletin 


called, “The Efficient Use of Heavy mechanisms de 
signed to provide uniform distribu- 


CONTINUED ON PAGE 104A 


are self-propelled 
Fuels with Enterprise Engines” 
bulletin 


This 


presents an illustrated de 


Chis complete pneumatic system in- 
cludes all the essential elements for 
the operation of water treatment 
plants. It is used for raw water flow 
control, flow measurement, chemical 
proportioning, level control and con- 


Here's 
Water Plant 

Control 
You Can 


Depend Upon! 


trol of gravity filter operation. 
Reliable mechanisms produce con- 


trolled air pressure for actuating 

describing some common 

causes of mechanical seal failure on 
pump shafts in water systems. 

The literature relates abrasive ac- 


tion to the longevity of the seal, 


meters, feeders and controllers and for 
measuring flow, head loss or water level. 

The simplicity of this design offers 
you important plus values. Measure- 


ments are accurate and instantaneous. 


and describes the importance of prop- 
er alignment of the pump and drive 
shaft to the life expectancy of the 
seal. Results of exhaustive tests, the 
bulletin reports, show that the chem 


Operation is dependable. Maintenance 
is simple. Write for Bulletin 1100. 


C.-A.-P. SYSTEM 


INSTRUMENTS 


ical content of treated circulating 
water has no adverse effects on the 
seal. 


Water Knives 
1225 
Chain Belt Company, Milwaukee, 
Wis,. has published a new, 12-page 
bulletin describing the 
knife which 


Rex water 
used for any 
type of washing, cleaning, descaling 
and cooling operation. This device 
was formerly marketed by the com 
pany as “flat spray nozzles”. 


may be 


The bulletin contains new water 
knife selection data, complete specifi 
cations, and application information 
for various users. Its selection proce- 
dure is presented in simplified, out- 
line form and is color-coded to make 
application selection easier. 


Fuel Bulletins 
1226 

enterprise Engine and Machinery 
Co., San Francisco, Calif., has an- 
nounced the publication of two new 
bulletins which discuss the 


INFILCO Incorporated, General Offices—Tucson, Arizona 
f Field offices throughout the United States and other countries. 
use ot 


ow 
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tion of sewage or organic industrial 
wastes over the surface of a biological 
filter. 

soth standard rate and high rate 
types are described, and details are 
given on the variety of center assem 
bly, arm and special-feature compo 
nents used in the design of a complete 
machine. 

The bulletin is liberally illustrated 
with engineering drawings, installa 
tion photographs and charts, and fea 
tures single-stage and two-stage com 
plete treatment flow sheets. 


Recording Instruments 
1228 
General Electric Company, Schet 
ectady, N. Y., is offering a new 12 
bulletin the 
specifications for the proper selection 


page listing complete 

Electric recorders 
bulletin 

information 


of General 
The 


chasing 


new provides put 


covering the 
complete line of recording instru 


ments, including dimensions and 


chart speeds, operating specilications 
applications, features and accessories 


The various recorders are grouped 
by accuracy class for convenient st 


lection, and photographs of all mod 
The bull 


also describes spec ialized 


discussed are included 


instruments available, such 
trophotometers, recording 


11 “ 
ogra 


ters automatic oOscl 
ancing potentiometers, 


Svstems 


cording 


Motor Control Digest 


\llis-Chalmers Manufas i 
Company, Milwaukee, Wis., has 
ently issued a new, 162-page dig 
containing descriptive, pricing, tecl 
nical and engineering informatior 
covering its complete line of motor 
controls. 

\ quick-reference selector guide 
the front of the digest makes it « 
to find where any starter, controller 
or pilot device is listed. This con 
\llis-Chalmers 
electrical control price book, its pages 
numbered in large bold type for easy 


densed version of the 


reading, is cross-referenced with the 
price book numbers at the bottom of 


each page. 


Unibase Turbine 
Pump Motors 
1230 


U.S. Electrical Motors, Inc., Los 
(Angeles, Calif., has announced the 
publication of a full-colored brochure 
describing their new Unibase turbine 
pump motors furnished with the U.S. 
Microset coupling. 

A cross-section of this new motor, 
the “first vertical 
pump motor designed for short-cou- 


characterized as 


pled industrial pumping service”, is 
featured in the brochure. Other items 
include a complete discussion of the 
motor’s various design features, and 
a detailed description of the exclusive 
Microset coupling which permits ad 
justment of the pump impellers with 
out requiring pump shaft disassembly. 


Submersible Pump 
1231 
Kenco Pump Division, American 
Crucible Products Co., Lorain, Ohio 
is offering its new 10-page, fully il 
lustrated catalog featuring 32 leading 
and indexed applications for sub 
mersible pumps. 
lo assist both the user and the 
writer of 
pumps, the catalog lists the physical 


dimensions, pumping capacities, elec 


specification submersible 


trical data and specific features of 
each model, and includes Engineer’s 
Specification Forms as handy guides 
for specifying the proper model re 
quired: 

For added convenience, the com 
plete 


directory of Kenco factory 


trained centers is included 


with 


service 
a copy of its Exchange Pump 


Plan and service policy. 


Filter Plant Control System 
1232 

Infilco, Inc., Tucson, Ariz., has an 
nounced the publication of a bulletin 
“C.-A.-P. System” 
for the automatic operation and con 


describing its new 


trol of filter plants operating on 3 to 
15 psi output pressures. 

Other information included in the 
bulletin are descriptions of integrated 
components for opening, closing and 
modulating valves, regulating chem 
ical feed rates, and indicating and re- 
cording flow rates, levels and pres 
sures, 
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Butterfly Valves 
1233 

Continental Equipment Company, 
Division of Fisher Governor Com- 
pany, Coraopolis, Pa., has just re- 
leased a new, four-page bulletin de- 
scribing their complete line of butter- 
fly valves. 

Eight valve designs are presented 
in tabular form which makes compari- 
and easy. Valve sizes 
range from 1” to 108”, with pressure 
drops up to 1200 psi and tempera- 
tures up to 2000°F. A list of acces- 
sories is also included in the bulletin. 


son selection 


Solving Tunnel 
Concreting Problems 

1234 
Builders Company, 
American-Marietta Co., 
Cleveland, Ohio, have recently pub- 
lished a 28-page bulletin describing 
the case histories of twelve major 


The Master 
Division of 


tunneling projects where their prod- 
uct was used to help solve concreting 
problems. 

The bulletin contains many photo- 
graphs taken on-the-job locations and 
methods and 


discusses construction 


techniques in detail 


Compact Proportioning 
Pump For 
Boiler Treatment Chemicals 
1235 
B-I-F Industries, Inc., Providence, 
Ri ds 
which describes their new, plunger- 
small 


announce release of a bulletin 


type, capacity proportioning 
pump for operation with small, low 
pressure boilers 

ngineering and dimensional data, 
description of the pump’s features, 
a photograph of the pump, and a list 
of the boiler water treatment handled 
are all included in this 2-page bulle- 


tin 


Corrosion-Resistant Saturator 
1236 
I-F Industries, Inc., Providence, 


> 
» 
R. I., have recently issued a new bul- 


letin describing a re-designed, com- 
pletely corrosion-resistant | saturator 
which automatically prepares a stock 
solution of sodium fluoride for treat- 
ing water supplies. 

The 2-page bulletin contains de- 
scriptive information on the new style 
saturator, a cutaway drawing of the 
unit showing internal parts, and a 
typical installation drawing for the 





fluoridation of drinking water. 
Among the features discussed in the 
bulletin is the translucence of the 
saturator’s tank which enables the 
operator to determine the fluoride 
level at a glance 


Municipal Water Tank = 1237 

Graver Tank and Mfg. Co., East 
Chicago, Ind., has released a new bul- 
letin describing the \quatore elevated 
water tank designed to be esthetically 
compatible with the particular 
vironment in which it is erected. 


en- 


Iustrated with photographs, di 
the 
bulletin presents a comparison of the 


mensional drawings and a chart, 


new type tank with the conventional 


design and briefly discusses water 


storage facilities in general. 


Digester Cireulation-Mixer 
1238 
Walker Process Equipment, Ine., 
Aurora, Ill., has published a new is 


sue of bulletin 25-S-91 


which de 
scribes their Gaslitter unit for diges 
This 


has 


ter circulation-mixing. 
page, 
photographs showing equipment in- 
stallations, and includes a detailed, il 
lustrated description of the unit in 


eight 


second edition numerous 


operation 
\nothet 
a complete list of the 


feature of the bulletin is 
specifications 
needed when ordering the equipment. 
\mong the advantages of the Gas 
lifter is its suitability for installation 
in all types of digester covers. 


Buyers Guide To 
Industrial Valves 1239 

Ohio Company, Wads- 
worth, Ohio, has recently published a 
booklet called, “Buyers 
Guide”, which provides a convenient 
method for the quick 


valves by valve specifiers, users and 


Injector 
24-page 
selection of 


purchasers. 

The booklet features a cross-index 
of the complete OIC line with the 
valves of sixteen major manufactur 
ers, and includes a list of frequently 
used 


abbreviations, a trim 


chart, a list of valves conforming to 


valve 


Federal specifications, and complete 
figure number descriptions. 

\ breakdown of the OTC product 
line by valve material and pressure 
class, and classification by type, disc 
design, seating arrangement, stem 
operation, bonnet, and end connection 
serves as an additional guide to valve 
selection, 


e For further information on products or services please use reader service card. 


Movie Explains 
Factory-Built Lift Stations 


1240 

Smith and Loveless, Inc., Lenexa, 
Kansas, have announced the availabil- 
ity of their first motion picture which 
describes the construction and opera 
tion of the company’s factory-built 
sewage lift stations. The film may be 
shown on 


Cinesalesman continuous 


projectors which do not require re 


winding or re-threading at the con 


clusion of each showing, and which 
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run the movie without break in full 
color, sound projection. 

The movie was filmed entirely by 
Smith and Loveless personnel, with 
technical services provided by the 
Calvin Co., of Kansas City, a major 
l6mm film laboratory. One of the 
film’s features is a tour of the manu- 
facturer’s plant showing the 
sewage lift stations are, built. Both 
standard photography and 
animation techniques were used to 
make the movie. 


how 


pre CESS 


CONTINUED ON PAGE 106A 





UP-SIDE-DOWN WATER WELLS 


There is comfort in the knowledge that today’s engineers and water 
works men are craftsmen thoroughly familiar with the water problem 


and its remedy. 


Extensive re per em are being made to control drought by pro- 


ducing artificial rainfall 


‘Upside-down wells” are used in some areas 


with declining water tables, run-off surface water during peak rainfall 
being injected into the ground through wells. Waste of water through 
evaporation in some dry areas is as much as eight feet of water pet 


year from reservoir surfaces 


reservoir surface reduced 
and experiments. designed to 


watet 


It is no longer true that “much water goeth by the 
knoweth not of.” Water works 
men know the facts of life so far as water is concerned, 


inill which the miller 
but they need public support 


This series is an attempt to put 
water works men of the United States 


into words some appreciation of the 


Recent experiments in 
spreading a thin coat of cetyl alcohol on a water 
evaporation as 
65%. Considerable progress is being made in research 
remove salt from sea- 
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MORE THAN 2000 
PRESTRESSED 
CONCRETE TANKS 
IN SERVICE 


etanctiat 





| 
< 
4 
i 
i 


Look at.these features 


© Minin 


THE PRELOAD COMPANY, INC. 


211 East 37th St., New York 16, N. Y. 
351 Jefferson, Dallas, Texas 


PRELOAD CONCRETE STRUCTURES INC 
837 Old Country Road 
Westbury, Long and, New York 
HERRICK IRON WORKS 
28400 Clawiter Road 
Ha i, California 
THE CANADA GUNITE COMPANY, LTD 
7325 Decarie Blvd 
Montreal 16, Canade 


e For further information on products or services please use reader service card. 


New Bulletins 


CONTINUED FROM PAGE |05A 





Audio Tone System 

1241 
Irwin, Pa., has re- 
cently issued its Bulletin 5906 which 
describes and illustrates a_ simple, 
method of telemetering, 
monitoring, indicating and controlling 


Kemeco, Inc., 


convenient 


equipment by using the Femco Audio 
Tone systems. 

Especially advantageous where au 
transmitted 
leased telephone lines, the systems 


dio tones can be over 
also make it possible for many fre 
quencies to be transmitted over the 
same pair of wires by utilizing a 
separate oscillator for each tone. 
Filters at the receiving end pick out 
only the frequency signal for which 
each is designed. 

Combination systems, using audio 
tone (AC) for telemetering and D¢ 
for indication and control, are pos 
sible by incorporating the Femco Cir 
cuit Scanner. This is described in 
their Bulletin 5905, 


Scientific And 
Test Instruments 
1242 
Minneapolis- Honeywell Regulator 
Co., St. Paul, 


new, condensed catalog which pre- 


Minn., has issued a 


sents a brief description, prime speci 
fications, an illustration and an addi 
tional information reference for each 
series of its svientific and test instru 
ments. , 

Items in the 48-page catalog in 
clude D-C amplifiers, data handling 
systems, laboratory and 
instruments, magnetic ‘tape 
mentation, nuclear instrumentation, 
oscillographs, recorders and_ indica 


calibrating 
instru 


tors, servo components, temperature 
controllers, and transducers. 


Chemical Proportioning Pump 
1243 
B-I-F Industries, Inc., Providence, 
x. L., has just released a new bulletin 
describing its new, electrically driven, 
positive displacement chemical pro 
portioning pump designed for the ac- 
curacy proportioning of acids, alka- 
lies, and other chemical solutions used 
to process water in industry. 
Features described are: a corro 
sion-resistant transparent head; Hy 


| 
i 
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palon diaphragm and check valves. 
and a straight-through flow design. 
Its versatility makes it ideal for the 
water treatment field, for industry, 
swimming chemical plants, 
municipalities ; wherever precise feed- 
ing of chemicals is especially import 
ant. 

The two page bulletin 
photographs of the Simplex, Duplex 
and Triplex models for proportioning 
up to 11, 22, 
against discharge 


por ils, 


contams 


33 gallons per hou 
pressures up to 
125 per square inch. Also included 
are typical installation diagrams, a 
description of the 1/6 H.P. feeder 
and its operation, a feeder capacity 
chart, and a partial list of the many 
chemical solutions handled by the 
Chem-O-Feeder. 


Bio-Oxidation Aerator 

1244 
Division of 
New York, 
N. Y., has published a six page bul- 


Permutit Company. 
Pfaudler Permutit, Inc.. 


letin describing the advantages of us 
ing the Permutit Permaerator in aet 
ation systems. The bulletin contains 
diagrams and charts which illustrate 
the various design features and how 
the equipment operates 

According to the bulletin the Pet 
maerator is a mechanical-turbine 
aerator developed primarily for use in 
the activated sludge process. By util 
izing the interaction of two impellers 
on the air bubbles, it sets a new high 
rate of oxygen transfer in relation to 
the horsepower of the unit’s motor. 

It is easily installed in existing 
basins as well as new systems. 





DARLEY 
MAGNETIC 
DIPPING 
NEEDLE 
$17.50 





with 3 section 
telescoping handle 
$22.25 





Write Today for 
100-Page Catalog 


W S. DARLEY & CO., 














® For further information on products or services please use reader service card. 


High-Capacity Electric 
Generators 
1245 

D. W. Onan & Sons, Minneapolis, 
Minn., recently released their new 
1960 general catalogue which features 
the recently added line of high-ca- 
pacity electric generating plants. 

The catalogue is an attractive 8- 
page folder listing more than 45 basic 
models on Onan gasoline and Diesel 
engine-driven generator sets. Each 
series of generating plant types is de 
scribed in detail, and specifications 
for both engine and generator are 
given making it comparatively simple 
for the reader to select the proper 
plant for his particular needs. 

A chart of representative models 
for each specific series lists such 
items as plant capacity, model num 
ber, voltage, starting method, dimen- 
sions and weight. 

Presented for the first time in a 
catalogue, are Onan’s new high-ca 
pacity, gasoline and Diesel engine 
driven plants. Ranging up to 170,000 
watts (gasoline) and 230,000 watts 
(Diesel, these new plants are highly 
recommended for dependable standby 
service. 

Optional accessories for each series 
of generating plants are also illus 
trated. 


Spray-Type 
Deaerator Heaters 
1246 

Graver Water Conditioning Com 
pany, New York, N. Y., has made 
available a revised and enlarged bul- 
letin on spray type dearating heaters. 
sulletin, WC-101C, explains many 
aspects of the process and equipment, 
including principles of dearation, 
dearator operation, standard designs 
available, design features and acces- 
sory equipment. 

The bulletin contains many photo 
graphs of installed equipment and 
other illustrations. 


Lining Protects 
Steel & Concrete Tanks 
1247 
\mercoat Corporation, South Gate, 
Calif., has issued a new, six page, il- 
lustrated brochure describing Amer- 
Plate industrial lining. This is a 
polyvinyl chloride 
sheet used to line plating, pickling 


dense, flexible 


PQ SOLUBLE SILICATES 


Trademarks Reg. US. Pat. Of | 


PQ Plants: Anderson, ind.; Baltimore. Md.; Buffalo, N.Y.; Chester, Pa.; Jeffersonville, Ind.; Kansas City, Kan.; Rahway, N.J.; St. Louis, Mo 


GUNITE 


“Gunite” is the modern process 


(sand and cement applied pneu- 
matically) for repairing, con- 
structing, lining: 

e Reservoirs 

e Dams 

e Filter Plants 

e Sewage Disposal Plants 
e Tanks 

e Stadiums 

e Bridges 

« Sea Walls 


e Swimming Pools, etc. 


OTHER OFFICES IN 


CHICAGO, ILL. 


N-Sol SETTLES YOUR 
COAGULANT PROBLEMS FAST! 


N-Sol (activated silica sol) helps you to 
get results like these... . 

* shorter settling time 

* increased filter capacity 

¢ clearer effluent 
N-Sol produces a tough compact floc 
which enmeshes impurities and settles 
rapidly. It is prepared in your plant with 
N sodium silicate (41° Be., ©;Na2O: 
© SiO2 1:3.22) and a reactant chemical. 
We shall be glad to furnish samples of N 
sodium silicate with directions for making 


jar tests for your water conditions. 


PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bldg., Philadelphia 6, Pa 





does it 


Associates: Philadelphia Quartz Co. of Calif. Berkeley & Los 
Angeles, Calif.; Tacoma, Wash.; National Silicates Limited 
Toronto, Canada 


times as fast 





aati st 


NILE. FOR MORE INFORMATION, 
INCLUDING 48 PAGE “GUNITE” BOOKLET. 


PRESSURE? 2. 


FLORENCE, ALA. 1555 Helton Street 


NEWARK 5, N..J. 
193 Emmet Street 


Utica, Ml. 


30 W. Washington Street 


and other process tanks and vessels. 
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New Item... SUPERINTENDENT ENSLOW 
RTM ROTO-TROL Bureau Water and Sewers STABILITY 


° The City of Batavia, New York 
Multi- is accepting applications for the | N D | : A T O i 
- position of Superintendent, Bu- 
Circuit reau of Water and Sewers. Will 
have charge of water filtration 
Pum plant, water distribution opera- 
p tions and sewage disposal system. 





Desired qualifications include 
Controller college degree in sanitary or civil 
engineering with experience in 
sanitary operations preferred. 
. Me™ Eligibility for Professional En- 
@ Recording and Indication gineers license preferred but not 
when Desired required. Salary range $6408 to 
$7302. Send resume and applica- 
@ Suppressed Head Type tion to City Administrator, City 
y Hall, Batavia, New York. 
@ Any Distance between 
Transmitter & Receiver 


The RTM Roto-Trol operates on ous * 
the time impulse principle. A test- Positions Available for 


ed and proved switching mecha- 


nism is operated by a powerful Chief Engineer For checking the equilibrium of a fin- 
dual motor drive. The motor start- ished water, and supplying an index 


ers can be controlled direct from Senior Civil Engineers useful in controlling anti-corrosion treat- 


the heavy duty mercury switches. 
. J ‘ : ment. Catalog No. 83-895 


Write for New Bulletin RTM Administrators 
Construction Managers | pe 
HEALY-RUFF Company Equipment indices ‘| Phipps & Bird, ‘Inc. 


183 Hampden Ave., St. Paul 14, Minn. P. O. Box 2V Richmond 5, Va. 


These men must be grad- ee oa hl AR 
uated Civil or Sanitary En- 


DOING ONE THING | foxy construction, sewer | |[switeh to 
AND ONE THING | pisnisSna'reentorcea com |'1 Athrafilt 
W F [ [ crete. 

Smeal Trade Mark Reg. U.S. Pat. off 


These positions are with 


a Venezuelan Construction | | 
FOR OVER Cousin “ane cnt dae: THE MODERN ALL-PURPOSE 


60 VEA Re! struct a Sewerage Scheme | | FILTERING MEDIUM 


on the Island of Trinidad, 
British West Indies. 
ROBERTS Excellent salaries. Mini- 
mum length of construction 
time is three years. Send 
resume including salary re- ANTHRAFILT 


quirements to: Apartado 
MANUFACTURING CO, del Este: No. 5281, Cara- offers important advantages 


e cas, Venezuela. over sand and quarts 
DEPENDABLE MODERN DOUBLES length of filter runs. 


REQUIRES only half as much wash water. 


KEEPS filters In service over longer periods. 
WAT ER a INCREASES filter output with better quality ef- 
WATER UTILITY MANAGER— fluent 


Exceptional opportunity for man pone gle agp be peg mcg _—s 
PURIFICATION with experience in water utility op- Racteria, micre-erganie matter, teste, order, ete. 
eration. College degree and adminis- | | | 'DEAL for Industrial acid and alkaline solutions. 
trative ability essential. Will be EFFECTIVE filtration from entire bed. 
EQUIPMENT responsible for all operations in his Se SS © SSS ee ee Ons 
district, reporting to Vice President. 
CALL OR WRITE Location—Chicago area. Send com- wee 4 pe Sree Oe 
plete resume of experience to Box ee ee = 
6080. | PALMER FILTER EQUIPMENT CO. 
MECHANICAL FOLIPMENT P. O. Box 1696—822 E. Sth St., Erie, Pa. 
By Water & Sewage Works Representing 
Fisvcr Mec Co 185 N. Wabash Ave. ANTHRACITE EQUIPMENT CORP. 


wy OEMs Chicago 1, Illinois Anthracite Institute Bidg., 
: , Wilkes-Barre, Pa. 
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Consulting Engineers IN WATER & SEWAGE WORKS 











ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Water, Sewage, iadustri astes 
Probleme—City Pn } ay 
Airperts—Dams, Fleed Control, ne Build: 
—Uaberatory tor BR eetrs aca and Rates 
or 
we gbos eal & a 
Construction. 


Three Penn Center Plaza 
Philadelphia 2, Pa. 





Bowe, Albertson & Associates 
Engineers 
Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
Laboratory Service 


75 West St. 1000 Farmington Ave. 
New York 6, N.Y. West Hortford 7, Conn. 








CAPITOL ENGINEERING 
CORPORATION 


“SEWAGE WATER 
SYSTEMS 
Designs and 


Surveys 
Planning Airports 
Bridges Dams 


Executive Offices 
DILLSBURG, PENNSYLVANIA 

















Alvord, Burdick & Howson 


Engineers 
Water Works, Water Purification, Flood Re- 
lief, Sewerage, Sewage Disposal, Drainage, 
Appraisals, Power Generation 


20 N. Wacker Drive, Chicago 6, Ill. 


BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Special Districts 


33) Spurgeon Bidg. 3913 Ohio, Rm. 200 
Senta Ana, Colif. San Diego 4, Calif. 





The Chester Engineers 


Water Suprly and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—lIncineration—Gas Systems—Val- 
uations—Rates—Management—Lab 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 


Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 


Brockway, Weber & Brockway Engineers 

INCORPORATED 
George 8. Brockway Roy E. Weber 

George R. Brockway 
STAFF 

H. L. Fitzgerald Ben E. Whittington 
Robert E. Owen Ernest L. Greene 
Thomas A. Clark Thomas R. Demery 
Charles A. Anderson Tom G. Lively 

Civil, Structural, Sanitary, 

Municipal, Electrical, Land Planning 

West Palm Beach, Florida Ft. Pierce, Florida 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Blvd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Ilinois 








MICHAEL BAKER, JR., INC. 
The Boker Engineers 


Civil Engineers, Planners, and Surveyors 
= hy Highways, Sewage Disposal Systems, 
ater Works Design and Gperethee— 
City Planning—Municipal Engineering— 
All types of Surveys 
Home Office: Rochester, Po. 


Branch Offices: 
Jecksen, Miss. 


Buck, Seifert and Jost 


iting E g 4 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St. 





New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 


Sewage treatment, sewers, storm drainage, 
flood control—Water supply and treatment 
—Highway and _ bridges—Airports—Urban 
renewal—Electric and gas transmission lines 
—Rate studies, surveys and valuations— 
Industrial and institutional buildings. 


360 East Grand Avenue, Chicago 11, Illinois 








Betz Laboratories, Inc. 

CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 

ANALYSIS DESIGN 

INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Senitary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals. Reports. Valuations 


2015 West Fifth Avenue 
Columbus 12, Ohio 


CARLC.CRANE, Inc. 


CONSULTING ENGINEERS 


2702 MONROE ST. 
MADISON 5, WISCONSIN 








BLACK & VEATCH 


Consulting Engineers 
Sewage— Waste Disposal— Water 
Electricity—Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations. Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 


Engineers—Architects—C 





4600 E. G3rd St. Trafficway 
Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
Water Works—Impounding Reservoirs 

Hi hways—Municipal Streets—Expressways 

Traffic Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes Treatment 

Storm Drainage—Flood Contro!—Surveys & 

Reports 
LAKESIDE 8-5619 

755 So. Grand Ave., W. SPRINGFIELD, ILL. 











CLINTON BOGERT ENGINEERS 
CONSULTANTS 
Clinton L. Bogert Ivan L. Bogert 
Donald M. Ditmars Robert A. Lincoln 
Charles A. Manganaro William Martin 
Water & Sewage Works « Incinerators 
Orcinage « Fiood Control 
Highway and Bridges « Airfields 


145 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 


Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investications and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 W. Huron Street, Chicago 10, ill. 








Additional Engineers Cards 
on Next Page 
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ENGINEER ASSOCIATES 


Consulting Engineers 


Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges, 
City Planning & Engineering for 
Building Design 
312 N. W. Eighth St. 

Evansville, Indiana 





HAVENS AND EMERSON 
H. H. MOSELEY 
F. S$. PALOCSAY 
G. H. ABPLANALP 
S. H. SUTTON 
CONSULTING ENGINEERS 


WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


WOOLWORTH BLDG. 


LEADER BLDG. 
CLEVELAND 14, O. NEW YORK 7, N. Y. 


LOCKWOOD GREENE 
ENGINEERS, INC. 


Architects - Engineers 
Montgomery Building 


SPARTANBURG, §&. C. 
Water Supply—Power Plants 
Sewage Disposal—Valuations & Appraisals 
Industrial Waste—Industrial Plant Design 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water Supply and Distribution — Drainage 
, Sewerage and Sewage Treatment 
Airports — Bridges — Express Highways 
Port and Terminal Works — Industrial Plants 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 





Hayden, Harding & 
Buchanan, Inc. 


Consulting Engineers 

John L. Hayden 
John H. Harding Oscar J. Compte 
Waterworks, Sewerage, Civil. 


Mechanical, Electrical, Structural! 
1340 Solders Field Road, Boston 35, Mass 


WM. S. LOZIER CO. 


Sewerace Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 


10 Gibbs Street Rochester 4, N. Y 








FINKBEINER, PETTIS & STROUT 
Carleton S. Finkbeiner Charles E. Pettis 
Horold K. Strout 
CONSULTING ENGINEERS 


Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 











HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 


H. E. Hudson, Jr. 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statler Building. Boston 16 











Freese, Nichols & Endress 


Consulting Engineers 
407 Danciger Building 
Fort Worth, Texas 








Henn'ngson, Durham & Richardson 
Engineers * Architects * Planners * Consultants 
ENGINEERING SINCE 1917 
Reports, Planning, Approisals, Architectural Design, 
Highways, Bridges, Streets, Airports, Sewerage, 
Waterworks, Power Plants, Electrical Systems, 
Natural Gas Systems, Industrial Design 


OMAHA COLORADO SPRINGS PHOENIX 


O'BRIEN & GERE 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N. Y. 








GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 
ENGINEERS 


Dams, Water Works, Sewage 
Industrial Wastes & Garbage Disposal 
Highways, Bridges & Airports — Traffic & 
Parking Appraisals, Investigations & Reports 
HARRISBURG, PA. 
PITTSBURGH, PA. PHILADELPHIA, PA 
DAYTONA BEACH, FLA 








The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohio 


PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
Civil and Sanitary Engineers 

Water, Sewage, Drainage and 
Industrial Waste Problems. 


SS 
Structures— Power—Transportation 


165 Broadway New York 6, N. Y. 











GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York 
Houston 


Reading, Pa. Washington 


Philadelphia 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


2000 West Central Ave. Toledo 6, Ohio 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Malcolm Pirnie, Jr. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Sewerage—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 








GREELEY AND HANSEN 


Engineers 
Samuel A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal! 


14 East Jackson Blvd., Chicago 4 


KENNEDY ENGINEERS 


anatase 
SANITARY ENGINEERING 
nai 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 





THE PITOMETER ASSOCIATES, ING. 
Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydrau- 
lic Investigations 


New York, 50 Church Street 








HASKINS, RIDDLE & SHARP 


Consulting Engineers 


Water Sewnge & Industria] ‘Vastes 
Hydraulics 


Reports. Design. Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1009 Baltimore Ave. Konsas City 5, Mo 











Morris Knowles, Inc. 
Engineers 
Water Supply and Purification. Sewerage 


and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh, Pa. 








141. Eaai 


LEE T. PURCELL 





Wate: Supply & Purificanon; Sewerage & 

Sewage Disposal; Industrial Wastes; Inves- 

tigations & Reports; Design; Supervision of 
Construction 6 Operanon 
Analytical Laboratones 


36 De Grasse Stree: Paterson 1, N. J. 
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Additional Engineers Cords 


1959 on Nert Poae 























Rader and Associates Weston & Sampson 
Englecers and Architects STANLEY ENGINEERING | 

Water Works, Sewers, Refuse Disposal COMPANY Water Supply, Water Purification, Sewer- 

and Other Public Works Engineering Consulting Engineers age, Sewage and Industrial Waste Treat- 


Reports. Investigations, Consultations, ment, Corrosion Control, Laboratory Serv- 
Plans, Specifications and Supervision of Hershey Building 208 S. LaSalle St. 


Construction Work Muscatine, lowa Chicago 4, Il. 


: 1154 Hanna Building 14 Beacon St. Boston, Mass. 
100 Biscayne Blvd. South, Miami 32, Fia. Cievelend 15, Obie 


ice Supervision. Valuations 























; ;, Whitman & Howard 
Thomas M. Riddick Alden E. Stilson & Associates Engineers (Est. 1869) 

Consulting Engineer and Chemist Water Supply, Water Purification, Sewer- 
Municipal and Industrial Water Purification aang age, Sewage Disposal, Water Front Im 
Sewage Treatment, Plant Supervision, Stream Consulting Engineers provements and all Municipal and In- 
Pollution Investigations, Chemical and Bac- Water Suppiy--Sewage— Waste Disposal dustrial Development Problems, Investi- 
teriological Analyses. Bridges—Highways--Industrial Buildings gations, Reports, Designs. Supervision 

369 East 149th Street Studies—Sui veys—-Reports . Voluotions. 
New York 55, N. Y. 75 Public Square, Cleveland 13, Ohio 89 Broad St., Boston. Mass. 
245 North High Street, Columbus 15, Ohio 




















WHITMAN, REQUARDT | 
ROBERT AND COMPANY FRANCES STONE & ASSOCIATES 


ASSOCIATES reece Consultant 9 itants 
ECONOMIC SURVEYS Crl-Geatte —Structural— 
Engineering Division FINANCIAL PLACEMENTS Mechanical—Electrical 


Reports, Plans, Supervision, Appraisals 
SF ASS 
ATLANTA RATE CASE ASSISTANCE 


1304 St. Paul Street 
154-27 Willets Point Bivd Baltimore 2. Maryland 
Whitestone 57, N. Y. 




















, | 
Benjamin L. Smith & Associates | | Leonard S. Wegman Co. | | K: 6. Woodward & Associates 
— Consulting Fingineers on sth eee ae 
Investigations—Reports tefuse Disposal, Water Supply, WATER SUPPLY AND DISTRIBUTION 
Designs—Supervision—Valuations Sewage Collection & Treatment, SWASTE DISPOSAL. 
Municipal En d Public Utiliti Highways, Bridges, Special Struc- INVESTIGATIONS AND 
gineering and Public Utilities tures, Shore Erosion & Waterfront LANS AND SPECIFICATIONS 


h SUPERVISION OF CONSTRUCTION 
11 North Pearl Street Works SUPERVISION OF OPERATION 


Albany 7, New York Grand Central Terminal New York 17, N. Y. 13 East Main Street, Webster, New York 


THE Martinique 


Sparkling new interiors—supert ‘new 

furnishings-—striking new decor! 
Ideally located in the great Penn 
Zone Times Square, Radio City 
saeeet W Rocketeller Plaza, theater district, 
CAPITOL PLAZA x =’ — famous Fifth Avenue shops less 
mang than 5 minutes away Lobby con- 
Bo Tope bal le nects with Penn Railroad and Grey 
sighting end Unien Ste hound Bus terminals, and Hudson- 

Garage on premises. Manhattan Tubes to Jersey 

Coffee Shop—Cocktail Lounge 650 luxurious rooms—radio. telews 


— convention facilities. Oh inne ’ sion, air-conditioning available All 
$f .50 Single : 


: hotel services 
With Bath : 
From * 
spacious guest rooms, —_— "ee 
air-conditioned ; = “¥- from $5 single $8.50 double 









































Yan 


7 
CONVENTION FACILITIES 


TTA MEH BATA DEE NEW martinique vounce 


COFFEE SHOP 


, BROADWAY 
SY Now York Ci 
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Re-new your | 
structures 


with GUNITE! 





* durability 
* economy 
x flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 
@ STADIUMS 
@SEA WALLS 
@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 
estimates, specifications. and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
226 N. Alabama Street ¢ Indianapolis,ind. 


' 
| INDIANA GUNITE & CONSTRUCTION CO., INC. | 
226 N. Alabama Street © Indianapolis, Ind. 


Gentlemen: Please have a representative contac! me 
am interested in: 
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| L BACKWASH WEIR 


Cutaway illustration of a Dorrco 
PeriFilter System equipped with 
manval controls Gnd using ao 
Hydro-Treator for pre-treatment. 


L. WASH WATER GULLET 


“— FILTER 


NEW 
DEVELOPMENT IN 
“UNITIZED” 


WATER TREATMENT 


Dorrco PeriFilter Systems now 
available with manual, semi- 
automatic and full-automatic 
controls ... costs are cut still 
further ... design flexibility 
greatly increased... 

Experience gained since 1954 has now been 
translated into major improvements in the 


Dorrco PeriFilter System. The basic design, 
field-proven on a wide range of treatment con- 


a~ 


cic EFFLUENT WER 


ae SLUDGE WELL 
eo ALUM FEEDER 


__—_—— LIME FEEDER 
——— CHLORINATOR 
RATE OF FLOW CONTROLLER 
BACKWASH 


BACKWASH DRAIN 





FEED 


ditions, permits installation of pre-treatment 
unit and filter in a single tank. With this 
“unitized” approach, additional units can be 
added as demand increases. Construction costs 
are cut up to 40% compared with conventional 
pre-treatment and separate filter plants. 

Now, with the availability of manual, semi- 
automatic, or full-automatic controls, a stand- 
ard PeriFilter System can be selected to 
provide maximum economy consistent with 
good engineering practice. On a “unitized” 
basis, manually operated units are available 
with capacities up to 2 MGD and semi-auto- 
matic units up to 6 MGD. 

A Dorreo Hydro-Treator or Dorrco Clari- 
flocculator can be incorporated in the Peri- 
Filter so that either high-rate or conventional 
pre-treatment can be utilized. Using one or 
another of these combinations, Dorrco Peri- 
Filters are now in successful operation remov- 
ing hardness, turbidity, color and/or iron and 
manganese. 

If you’d like more information on the 
Dorrco PeriFilter System, just drop a line to 
Dorr-Oliver Incorporated, Stamford, Conn. 


Pot. Off 


~~ DOR R-OLIVER. 


WORLD-WIDE RESEARCH * ENGINEERING « EQUIPMENT 











POSITIVE CONTROL OF MATERIALS IN moron 


33,000,000 GALLONS PER DAY 
ATER SAVINGS!! 








Pittsburgh’s Switch to OP Lora -Chevidener 


Butterfly Valves Results in Dramatic Savings! 


Leaking badly ... difficult or impossible to operate... 
104 valves were robbing Pittsburgh of vital water. 
Pittsburgh’s Department of Water, through precise 
construction programming, replaced these valves dur- 
ing the renovation of its slow sand filter. This initial 
phase of its long range program to modernize the entire 
water system is already paying off in fantastic water 
savings. 

Valve study by the department's design and construc- 
tion division specified that replacement valves pro- 
vide drop-tight shut-off to eliminate all leakage .. . be 
easy to operate ... provide long, trouble-free service. 
In addition, valve installation had to be accomplished 
with minimum expense and maximum use of existir 


lg 
. . © 
piping. 


Department of Water 
Pittsburgh, Pa. 


Director of Water 





John A. Murphy 

Supt. of Design & Construction 
Morris L. Wolf 

Consulting Engineers 
Swindell-Dressler Corp. 
Contractors 

Pitt Construction Co. 
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B-I-F INDUSTRIES 


BUILDERS-PROVIDENCE + PROPORTIONEERS - OMEGA 





Careful research by this division and Swindell- 
Dressler Corporation, Consulting Engineers, resulted 
in the approval of Builders AWWA Butterfly Valves. 
Proof that this was wise is provided by the dramatic 
daily saving of 33,000,000 gallons of water! 

If water means money to you, your client or com- 
munity, investigate Builders bubble-tight AWWA 
Butterfly Valves... built by the specialists in water 
and sewage works equipment who offer ONE SOURCE 

ONE RESPONSIBILITY. Request Bulletin 650-R2 
for complete details. Write B-I-F Industries, Inc., 
Utilities Sales, 350 Harris Ave., Providence 1, R. I. 




















